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THE DESCENT OF MAN; 

AND 

telCTION IN RELATION TO SEX. 


INTRODUCTION. 

The naturo of tho following mark will bo lest understood bv a 
brief account of how it cliino to lio written. During many yours 
I collected notes on tho origin or descent of man, without any 
intention of publishing on tho subject, but ratlier with the 
determination not to publish, aa I thought that 1 should thus 
only add to the prejudices against my views. It seemed to mo 
sufficient to indicate, in the first edition of my ‘ Origin of 
Species,’ that by this work “light would l>c thrown on the 
"origin of man and his history;’’ and this implies that man must 
be included with other organic beings in any general conclusion 
respecting his manner of appearance on this earth. Now the 
case wears a wholly different aspect. When a naturalist like 
Carl Vogt ventures to say in his address as President of the 
National Institution of Geneva (lbfrf), “ personne, en Europe 
“ au moins, n’ose plus soutenir la creation independante ct do 
“toutes pieces, des especes,” it is manifest that at least a large 
number of naturalists must admit that species are the modified 
ddseeifflnnts of other species; and this especially holds good with 
theyonngerand rising naturalists. ,The greater number accept 
the agency of natural selection; though some urge, whether with 
justice the future must decide, that I have greatly overrated its 
importance. Of the older and honoured chiefs in natural scier^e, 
many unfortunately are still opposed to evolution in every 
form. 

In consequence of the views now'adopted by mbst naturalists, 
and which will ultimately, as in every other case, bo followed by 
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others who aro not scientific, I have licen led to put together 
my notes, so as to see how far the general conclusions airived it 
in my former works were applicable to limn. This seemed all 
the more desirable, as I had never deliberately applied tnese 
views to a sjiecies taken singly. When wo confirm our attention 
to any ono form, wo are deprived of the weighty arguments 
derived from tho nature of the affinities which connect together 
whole groups of organisms—their geographical distribution in 
jiast and present times, and their geological succession. The 
homological structure, einbryologicul development, and rudi¬ 
mentary organs of a species remain to l>o conside red, bother it 
bo man VJi . jdi or *c 1r our uU?Mfoii may lie 

directed; hut these great classes of facts afford, as it appears to 
mo, ample and conclusive evidence in favour of the principle of 
gradual evolution. Tho strong sup]*>rt derived from tho other 
arguments should, however, always be kept U fore tbo mind. 

Tho solo object of this work is to consider, firstly, whether 
man, like every other species, is descended from some pre¬ 
existing form; secondly, tho manner of his development; and 
thirdly, tho value of tho differences Injtween tho so-called races 
of man. As I shall confine myself to those points, it will not be 
necessary to describe in detail tho differences between the several 
races - on enormous subject which has been fully discussed in 
many valuable works. The high antiquity of man lias reeontly 
lieeri demonstrated by tire latamrs of a host of eminent men, 
lieginning with M. lkmohcr ito Perthes; and this is tho indis¬ 
pensable basis for understanding his origin. I shall, therefore, 
take this conclusion for granted, and may refer my readers to 
tho admirable treatises of Sir Charles Lycll, Sir John Lublxjck, 
turd others. Nor shall I have occasion to do more than to allude 
to tho amount of difference between man and tho anthropomor¬ 
phous apes; for Prof, lluxley, in the opinion of most competent 
judgos, has conclusively shewn that in every visible character 
man differs less from the higher apes, than these do from the 
lower members of the samo order of Primates. 

This work contains hardly any original facts in regard to man; 
but as tho conclusions at which I arrived, after drawing up ,a 
rough draft, appeared to mo interesting, 1 thought that they 
might interest others. It baft often and confidently been asserted, 
that man’s origin can never be known: but ignorance more 
frequently begets confidence than does knowledge: it is those 
wlio know little, and not those who know much, who so 
positively assert that this or that problem will Purer be solved 
by science. Tire conclusion that man is the co-descendant with 
other species of some ancient, lower, and extinct form, is not in 
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nuy dcjjfoo new. Lamarck long ago came to this conclusion, 
wmch has lately been maintained by several eminent naturalists 
and^thilosophers; for instance, by Wallace, Huxley, Lyell, Vogt, 
Lublwck, Buchner, Belle, &c.,' and especially by Htickel. This 
last nattralist, besides his great work, * Gonorollo Morphologic ’ 
(1806), has recently (1868, with a second edit, in 1870), pub¬ 
lished his ‘ Natiirliche Schopfungsgeschichte,’ in which he fully 
dismisses the genealogy of man. If this work had appeared 
before my essay had been written, I should probably never have 
ewnpletetP it. Almost all the conclusions at which I have 
arrive confirmed ■ -^lira list, whoseJymwledgo on 

many faints is much fullcruiafn^W^^ttr^^lfffve/flinvo added 
an^fuct o^view from Prof. Uaekcl’s writings, I givo his autho¬ 
rity in tho text; other statements I leave as they originally stood 
in my manuscript, occasionally giving in tho foot-notes references 
to his works, os a confirmation of the more doubtful or interesting 
points. 

During many years it has seemed to me highly probable that 
sexual selection has played an important part in differentiating 
the races of man; but in my ‘Origin of Species ’ (first edition, p. 
l'.l'J) I contented myself by merely alluding to,this belief. When 
1 came to apply this view to man, 1 found it indispensable to 
treat the whole subject in full detail. 8 Consequently tho second 
part of tho present work, treating of sexual selection, has ex¬ 
tended to an inordinate length, compared with tho first part; 
but this could not 1» avoided. 

I lmd intended adding to the present volumes an essay on the 
expression of tho various emotions by man and tho lower Hnimals. 
My attention was called to this subject many years ago by 
Sir Charles ltcll’s admirable work. This illustrious anatomist 

1 As the world of the first-named Nat.,’Modena, 1807, p. 81) A very 
author* are so well known, I need curious paper on rudimentary ch»- 
oot give the titles; but as those of racters, as bearing on the origin of 
the latter are less well known in man. Another work has (1889) 
England, I will give them:—‘Sechs been published by Dr. Francesco 
Vorle^ngen itber die Darwin’sche Barrage, bearing in Italian the title 
Vheorie:’ zweite Auflage, 1868, ton of “Man, made in the image of <3od, 
I>r. L. Bltchner ; translated into “ jgss also made in the image of the 
French under the title ‘Conference* “ape.” 

>nr la Theurie Darwinienne/ 1869. 3 Prof. Hack el was the only 

‘ Her Mensch, im Lichte der Dar- anthor who, at the time when this 
win'sche Lehre,’ 1885, von Dr. K. # work first appeared, had diseased 
Rolls. 1 will not attempt to give the subject of sesnal selection, and 
references to all the authors who had seen Its full importance^ since 
hare takea the same side of the tile publication ofsche ‘ Origin'( and 
question. Thna 0. Canestrini has this he did in a very ebie meaner in 
published (* Annatrio della Soc. d. his rarious works. 
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Part I. 

Tilt; DESCENT OR ORIGIN OF MAN. 

CHAPTER I. 

Tub Evidence of tiik Descent of Man fuom some 
Lowkk Fokm. 

Nature of the evidence hearing on the origin of man — lfoniologou* 
structures in man and the lower animals—Miscellaneous points ol 
correspondence—Development—Rudimentary structures, muscles, sense- 
organs, hair, bones, reproductive Organs, &c.—Tho bearing of these three 
great classes of facts on the origin of man. 

Hk who wishes to decido whether man is tho modified deacondaut 
of some pre-existing form, would probably first enquire whether 
man varies, however slightly, in Ixxlily structure and in mental 
faculties; and if so, whether tho variations are transmitted to 
his offspring in accordance with tho laws which prevail with tho 
lower animals. Again, aro the variations the result, as far as 
onr ignorance permits us to judge, of the same general causes, 
and aro they governed by tho same general laws, as in the case 
of other organisms; for instance, by correlation, the inherited 
effects of use and disuse, Ac. ? Is man subject to similar mal- 
couformations, the result of arrested development, of reduplication 
of parts, &e., and does he display in any of his anomalies rever¬ 
sion to some formor and ancient typo of structure ? It might 
also naturally bo enquired whether man, like so many other 
animals, has given riso to varieties and sub-races, differing but 
slightly from each other, or to races differing so much that they 
must be classed as doubtful splcies? How are such races 
distributed over tho world; and how, when crossed, do they 
react on each other in the first and succeeding generations? 
And so with many other points.* * 

The enquirer would next come to the important (point, 
whether man tends to increase at so rapid a rate, as to lead to 
occasional severe struggles for existence; and consequently to 
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bonefioial variations, whether in body or mind, being preserved 1 , 
and injurious ones eliminated. Do the races or species''}? me^i, 
whichever term may be applied, encroach on and replace one 
another, so that some finally become extinct ? We shall see that 
all tlioso questions, as indeed is obvious in respect to must of 
thorn, must be answered in tho affirmative, in the same' manner 
as with tho lower animals. But tho several considerations just 
referred to may be conveniently deferred for a time: and we 
will first see how far the bodily structure of man shows traces, 
more or loss plain, of his descent from some lower form. In 
succeeding chapters tho mental powers of man, in (Sbmparism 
w’th thos^jf tho 

The flodily Structure of Man .—It is notorious that map is 
constructed on tho samo general type or model as other mam¬ 
mals. Ail tho bones in his skeleton can bo compared with 
corresponding bones in a monkoy, bat, or seal. So it is with his 
musclos, norvos, blood-vossols and internal viscera. Tho brain, 
tho most important of all tho organs, follows tho samo law, as 
shown by Huxloy and other anatomists. Bischoff, 1 who is a 
hostile witness, admits that overj chief fissure and fold in the 
brain of man has its analogy in that of the orang; but ho adds 
that at no period of development do their brains perfectly agree; 
nor could perfect agreement lw oxpectod, for otherwise their 
mental [wwors would havo been tho same. Vulpian 1 remarks: 
“ Los differences reollos qui existent entro l’encephale de 
“ J’homme et colui dos singes superieurs, sont bien minimes. II 

ne taut pas so fairo d’illusious a cet egard. L’homme est bien 
“ plus pres des singes antkropoinorphcs par lcs“ caracteres 
“ anatomiquos do son ccrveau quo conx-ci ne le sont non- 
" settlement des autres mammifdres, mais mfimo de certains 
“ quadrumanos, des guenons et des macaques.” But it would 
1x3 superfluous hero to givo further details on the correspondence 
between man and tho higher mammals in tho structure of the 
brain and all other parts ot tho Ixxiy. 

It may, however, be worth while to specify a few points, not 
directly or obviously connected with structure, by which this 
correspondence or relationship is well shewn. ' 

Mon is liable to receive fr« n the lower animals, and to com- 

1 OrmahirD* indungen des Men- in the Preface to this edition. 
iehep,“ 1868, s. 9<i. The conclusions * ‘ Ley. sar la PEys.’ 1866, p. 890, 
if this author, as well ss those of * iu quoted by M. Dally, ‘ I.’Or ire dee 
1rati<4«t and Aeby, concerning the Primates et leTransibrmisme,' 1868, 
srain, will be djscuurd by Prof. p. *9. 
liiiley iu the Appendix alluded to 


lower anil 


ailinintr •rij.l.h. 


;•» consideredi 
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manicure to them, certain diseases, as hydrophobia, variola, the 
glandere, syphilis, cholera, herpes, &c. ; 5 and this fact proves the 
do*) similarity* of their tissues and blood, both in minute 
structure and composition, far more plainly than does their 
compamon under tho best microscope, or by the aid of the best 
chemical analysis. Monkeys aro liable to many of the same non- 
contagious diseases as we aro; thus Rongger, 5 who carefully 
observed for a long timo the Jz'int in its nativo land, 
fo*id it liable to catarrh, with the usual symptoms, and which, 
when ofjpn recurrent, led to consumption. Those monkeys 
Affei vd-Tilso from apop lexy , inflammation of the Iwwels, and 
cataract lH" the eye. when aSMding their 

milk-tfctluoften died from fever! Medicines produced tho same 
eflfct on them as on us. Many kinds of monkeys have a strong 
taste for tea, coffee, and spirituous liquors: they will also, as I 
have myself seen, smoke tobacco with pleasuro.” Brolun assorts 
that tho natives of north-eastern Africa catch tho wild baboons 
by exposing vessels with strong beer, by which they aro made 
drunk. He has seen some of these animals, which he kept in 
confinement, in this state; ai^l ho gives a laughable account of 
their liehaviour and •strange grimaces. On tho following 
morning they were very cross and dismal; thoy held their aching 
hoads with both hands, and wore a most pitiable expression: 
when boor or wino was offered them, they turned away with 
disgust, but relished the juice of lemons.’ An American monkey, 
an Ateles, utter getting drunk on brandy, would never touch it 
again, and thus was wiser tlian niauy men. These trifling facts 
provo ho\« similar Die nerves of taste must l>o in monkeys and 
man, and how similarly their whole nervous system is affected. 

Man is iufested with internal parasites, sometimes causing 

1 Dr. W. Umler Linisay has tinct fluids by the same chemical 
treated this subject at some length reagent. 

in the‘Journal of Mental Science/ * ‘ Xaturgesciiichte der Sttugp- 

July 1871; and in the ‘ Kdinhurgh thiere von Paraguay,’ 18.'io, ». 50. 

\ eterinarv Review,’ July 1808. • The same tastes arc common to 

4 A Reviewer has entwined some animal* much lower id the 

British Quarterly Review,’ Oct. scale. Jlr. A. Nicols informs m« 
1st, 1871, j». 472) what 1 have here that he kept in Queensland, in Aun- 
«i-l with much ceverity and con* %alia, three individuals of the 
t»*inpt; but u 1 do not use the terra J’/uueoUirchu ciru rcus ; and that, 

* {entity, 1 cannot see that I am without having been taught in any 
greatly in error. There appears to way, they acquired a strong taste 
me a strong analogy between the* for rum, and for smoking tobacco. 
*ame infection or contagion pro- 1 * * 4 Rrehm, * Thlerleben/ B. i. 1884, 

during the same result, or one a. 75, 8 b. On the Ateles, s. 105. 

closely similar, in two distinct ani- Tor other analogous statements, see 
tnals, and the testing of two dis- s. 2.5, 107. 
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fatal effects; and is plagued by external parasites, all rf which 
belong to the some genera or families as those infesting other 
mammals, and in the case of scabies to the same species.' flan 
is subjoct, like othor mammals, birds, and even insects,' to that 
mysterious law, which causes certain normal processes such as 
gestation, as well os the maturation and duration of various 
diseases, to follow lunar periods. His wounds are repaired by 
aniDufff 10 P roc0HS °f healing; and the stumps left after the 
period oc'cL °f b * 8 hmbs, especially during an early embrythio 
tho lowost n n ? nft ^y possess some power of regeneration, as in 

The wltUt lumK "’ P - - - - , , * 

reproduction l )roccRS of important fohction, tho 

amis from +1 ° « ^ 10 8 P° cie8 » lH strikingly tho same i^n ah mam- 

vnd nurturing o‘f.?\ ftct of C0l, ^ hi P tho ™ ,llo ’ U * ‘ he b “' tl ‘ 
lelploss a conditr tho young - M,,nkey3 aro /? rn m n!,nost 03 
ho younc ditr wl'' on aH our own lufauta; and in certain gonera 

lo our olii11 i ns muc l* > n appearnneo from the adults, as 
trgod by sour “ f rom tlieir full-grown parents." It has been 
inn tho >■ r 1,10 wr ' ters > 118 “ n important distinction, that with 
llostil® - joung arrive at maturity, nt a much later ngo than with 
...iy other animal: but if wo look to tho races of mankind which 
inhabit tropical countries tho difference is not great, for the 
Drang is lielioved not to lie adult till tho ngo of from ten to fifteon 
years. 1 ' Man differs from woman in size, bodily strength, 
hairiness, Ac., ns well as in mind, in tho same manner as do the 


* Dr. W. Lauder I.iudsay, 4 Kdiu- 
luugh Vet. Review,* July 1858, 

l*. t ‘k 

• With respect to insects see Dr. 
haycock, “ On a General Law of Vital 
Periodicity,” 4 British Association, 1 
1842. Dr. Macculloch, ‘Sillimao’s 
Vorth American Journal of Science/ 
rol. xvii. p. 305, has seen a dog 
itiflering from tertian ague. Here- 
ifter 1 shall return to this subject. 

10 1 have given the evidence on 

his heatl in my * Variation of Aui- 
nals and Plants under I>ome*tica- 
ion/ vol. ii. p. 15, and more could 
>o added. i*' 

11 •* Mares e diversis generibus 
4 Quadrumauorum sine dubio di- 
1 gmycunt feminas humnnas a ma- 
4 ribus. Primutn, credo, odoratu, 
4 poste# aspect u. Mr. Youatt, qui 
4 diu in Hortis Zoologicis (Beatit 
4 oriis) medicua animaliuro erat, 
1 rir ia rebus obserrnndis caotus et 


“ sngav, hoc mi hi certi><ime pro- 
4 * b.ivit, et curatnres cjiisdem loci et 
44 alii e ministris cmitirinaverunt. 

Sir Andrew Smith et lirehin no- 
“ tab mt idem in Cynocephalo. 11- 
44 lu.strissimus Cuvier etliun narrat 
4 ‘ multa tie h.lc re. quA ut opinor, 
nihil turpius potest indicari inter 
• 4 omnia hominibus et Quadnimanie 
“ conimunia. X.irrat enim Cyno- 
*• cephalum quendam in furorera in- 
“ cidere aspectu fern inarum ali- 
44 quarum, bed ncquaquam accendi 
44 tanto furore ab omuibns. Sem- 
44 per eligeb.it juniores, et dignos- 
44 cebat in turbi' et advocabat voce 
44 gesttique.” 

l * This remark is made with re¬ 
spect to Cynocephalus and the an- 
thropomorphous apes by Geoffroy 
Saiut-Hilaire and ¥. Oovier, ‘Hist. 
Nat. des Mammiftres/ tom. L 1824. 

11 Huxley, 4 Man's Place in Na¬ 
ture/ 1883, p. 84. 
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\.wo sexes of ninny mammals. So that the correspondence in 
ccnuru/structuro, in the minuto structure of the tissues, in 
cut-mica! composition and in constitution, between man and the 
higfecr animals, especially tho anthropomorphous apes, is ex¬ 
tremely close. 

Embryonic 1 >evlo/onent .—Man is developed from an ovule, 
aliout the l‘2dth of an inch in diameter, which differs in no 
, resjioet from tho ovules of other animals. The embryo itself at 
a ftry early period can hardly lie distinguished from that of 
teller members of tho vertebrate kingdom. At this period tho 
arteries run in arch-likc branches, ns if to carry the blood to 
branchial which are not p4$cnt'lMh»higher vertt^rota, though 
tho slits tho sides of tho neck still remain (/, y, tig. I), 
miftkiug their former position. At a somewhat later period, 
when tho extremities aro dovoloped, " tho foot of lizards ami 
“ mammals,” as tho illustrious Von Haer remarks, “ tho wings 
" and feet of birds, no less than tho hands and feet of man, all 
“ ariso from tho same fundamental form.’’ It is, says l’rof. 
Huxley, 14 "t|uito in tho Interstages of development that tho 
young human lieing presents marked differences from the young 
“ ape, while tho latter*departs as much from the dog in its 
“ developments, ns the man does. Startling as this last assertion 
" may appear to lie, it is demonstrably true.” 

As some of my readers may never have seen a drawing of an 
embryo, I have given one of man and another of a dog, at about 
the same early stage of development, carefully copied from two 
works of undoubted accuracy. 1 * 

After the foregoing statements made by such high autho¬ 
rities, it would tie superfluous on my part to give a numlier of 
borrowed details, shewing that the embryo of man closely 
resembles that of other mammals. It may, howover, Is) added, 
that tho human embryo likewise resembles certain low forms 
when adult in various points of structure. For instance, the 
heart at first exists as a simple pulsating vessel; the excreta 
arc voided through a cloaca! passago; and the os coccyx projects 

14 plan’s Place in Nature,’ 1803, magnified, the embryobeing twenty- 
67. five day* old. The inteinal viscera 

14 The human # embryo (upper h^ve been omitted, and tbeuterincap- 
tig.) is from £cker, ‘leones Phy*.,’ pendage* in both drawing* removed. 
1»31-18.'>9, tab. six. fig. 2. Thu I wm directed to tile Mi figure* by 
embryo wa* ten lines in length, so Prof. Huxley, from whose work, 
that the drawing is much magnified. 1 Man’s Place in Nature,’ the idta of 
The embryo of the dog is from giving them was taken. Iiiickel ha* 
litschofl’, * Entwickinngsgeschichte also given analogous drawin/s in hia 
des Hunde-Eies,’ 1845, tab. xi. fig. ^chdpfnogtgeatiiKhte.’ 

W B This drawing is five times 

B 3 
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'like a < truo tail, "extending considerably beyond the rudi- 
'JmenSfry legs.” 1 * In the embryos of all air-breathing vertebrates, 
certain glands, called the corjiora Wolltiana, correspond with, 
anff act liko the kidneys of maturo fishes. 17 Even at a later 
embryonic period, some striking resemblances lietween man and 
the lotfer animals may lx; observed. Bischolf says that the 
convolutions of the brain in a human foetus at the end of the 
seventh month reach altout the same Btago of development os in 
a It'tUxm when adult. 1 " The great toe, as Prof. Owen remarks, 1 * 
“ which forms the fulcrum when standing or walking, iR 
• ]X!rhai>s the most characteristic peculiarity in the human 
structure;” but in an envliryo^^gLuut an inch iqj^pugth, Prof. 
Wyman* 1 found “ that the great. t«Mvas shorter than the others; 
"•nil, instead of Mng parallel to them, projecteil at an angle 
“ from the sido of the f«K>t, thus corresponding with tbo per- 
“ mauent condition of this part in the qundrumnna.” I will 
conclude with a quotation from Huxley, 31 who after asking, 
does man originate in a different way from a dog, bird, frog or 
fish? says, “the reply is not doubtful for a moment; withont 
“ question, the mode of origin, and the early stageR of the 
“ development of man, are identical with those of the animals 
“ immediately Mow him in the scale: without a doubt in 
“ these respects, ho is far nearer to ajtcs than the ajies are to 
“ the dog.” 

liuilimmU. — This subject, though not intrinsically more 
important than the two last, will for several reasons Ito treated 
hero more fully.” Not one of the higher animals can be nnmed 
which does not Itear some part in a rudimentary condition ; and 
man forms no exception to the rule. Rudimentary organs must 
be distinguished from thoso that are nnscent; though in some 
cases the distinction is not easy. The former are cither abso¬ 
lutely useloss, such as the mammas of male quadrupeds, or the 
incisor teeth of ruminants which never cut through the gums; 
or they aro of such slight service to their present possessors, 
that we can hardly supjtosc that they were develojicd under the 

'*^Prof. Wyman in ‘ Proc. of 71 I had written a rough copy of 
• American Acad, of Sciences,’ rob iv. thii chapter ls-forc reading a valu- 
1 Moo, p. 17. ^ able paper, “Caratteri rudimentaii 

tr Owen, * Anatomy of V'erte- ra online ali 1 origine d»l uomo” 
bratea,' rob i. p. 5.(3. (‘ Annuario della Sor. d. Nat.,’ Mo- 

” ‘the GroMhirnwindnngen dee dena, 1867, p. St), by G. Cane»triui, 
Menachen,’ 1868, a. 95. to which f«|»*r 1 am conabbTahly 

lft ’Anatomy of Vertebrate*,’ volP indebted. Hacbel baa given admir- 
ib p. 553. able diacueaiona on thia whole tub- 

** * Proc. Soc Nat. Hut,’ Boaton, eject, under the lilleof byeteleology, 
1863, rot. is. p. 185. in hia 1 (b-nereli- Morphologic' and 

‘ Man's Place in Nature,’ p. 65. ‘ .Schipfungsgetchichu.’ 
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I'lay, is jHirlmps intollipble hi tlioUfTtl/ 7" T°. iBto 

prL“,ifs:s^iSi£ 

liero say no wore on this hcml J “* 1 

^irwtasr.tiK'in 

Some good criticisms on this ~ ' ‘ 

•Uhject have been given by Maori 
Wuiie and Mivnrt, in •Transact. 

8®#. 1 1809, vol. ril. p. 83. 
f Variation of Animals and 
loots under IV>mostication,’ vol. ii. 

PP. 31, and 397. See also ‘ Origin 
of Species, 5ih edit. p. 535 8 

. F <* '»»»•■">« M. Kicnard (‘An- 
mien des Sciences Nat,’ 3rd series, 


Zcnlog, 1852, tom iviii. p. 13 ) ,| c . 

"“ d „ tignr ” rudi ®«'« of 
what he ca Is the •• muscle pedienr 

,i * , whlch he »Ts i* some, 
limes inhmment petit/' Another 
muscle, called “le tibial postoricur ” 
IS generally quite absent in the 
hand, but appears from time to time 
m « more or less rudimentary eon* 
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'regular^ present in some of tho lower animals can occasionally 
1*3 detected in man in a greatly reduced condition. Every one 
must have noticed tho power which many animals, especially 
holies, possess of raoviug or twitching their skin; and this is 
effected by tho imnniculus cumosus. Iicmuants of this muscle 
in an efficient state nro found in various parts of our bodies; for 
instance, tho muscle on tho forehead, by which tho eyebrows are 
raised. Tho plutysimi myohhs, which is well dovelojted on the 
new'c, belongs to this system. Prof. Turner, of Edinburgh, has 
occasionally detected, as ho informs mo, muscular fasciculi in 
five different situations, namely in the axilla), near tho scapula), 
Ac., all of which must lim referr*^^) the system girtlic / anni- 
ntlit*. tile has also shewn" that tho innteulns Uiruulis or uteri,alia 
hr**,until), tvhich is not an extension of tho rectus ublumiuutis, 
hut is closely allied to the pnminihts, occurred in tho proportion 
of nlwut three per cent, in upwards of GOO liodies: ho adds, that 
this musclo affords “an excellent illustration of tho statement 
“ that occasional and rudimentary structures aro especially 
“ liable to variation in arrangement.” 

Some few persons have tho power of contracting tho super¬ 
ficial muscles on their scalps; and these muscle's aro in a 
variable and partially rudimentary condition. M. A. do Candolle 
has communicated to me a curious iustanco of the long-continued 
persistence or inheritance of this power, ns well as of its unusual 
development, lie knows a family, in which one momlier, tho 
present head of tho family, could, when a youth, pitch several 
heavy books from his head by tho movement of the scalp alone; 
and he won wagers by performing this feat. His father, uncle, 
grandfather, and his threo children possess tho same power to 
tho same unusual degree. This family ltccamo divided eight 
generations ago into two branches; so that the head of the 
al>ove-mentioned branch is cousin in the seventh degree to tho 
head of tho other branch. This distant cousin resides in 
another port of Franco; and on being asked whether ho possessed 
the same faculty, immediately exhibited his power. This case offers 
a good illustration how persistent may be the transmission of an 
# al*o*utely useless faculty,probably derived from our remote semi- 
human progenitors; sinco many monkeys have, and frequently 
use the power, bf largely moving Iheir scalps up ami down. 10 

The extrinsic muscles which servo to move the external ear, 
and the intrinsic muscles which move the different ]*irts, aro in a 
rudimentary condition in man,#nd they all belong to the system 

•• Prof. W. Turner, ‘ Proc. Royal Emotions la Mao and Animals/ 
See. Edinburgh/ 1866-67, p. 65. T872, p. 144. • 

” Sea nj ‘ Expression of .the 
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of the panniculut ; they are also variable in development, or a 
loast in function. I have seen one man who could draw tty 
whole ear forwards; other men can draw it upwards; anothei 
who could draw it backwards; 1 '* and from what one of fucst 
persons told mo, it is probable that most of us, by often touching 
our ears, and thus directing our attention towards them, could 
recover some {tower of movement by repeated trials The power 
of erecting and directing the shell of the ears to the various 
points of the compass, is no doubt of the highest servicQjito 
many animals, ns they thus jxrecivu the direction of danger; 
but I have never heard, on sufficient evidence, of a man wUi 
possessed (h/'g {tower, the omuwhich, might 1st of use to him. 
The whole external shell mifpie considered a rudiment, together 
with the various folds and prominences (helix and 'hnti-he&x, 
tragus and anti-tragus, Ax.) which in the lower animals 
strengthen and support the ear when oreet, without adding 
much to its weight. Some authors, however, Mipjtoso that the 
cartilage of the shell serves to transmit vibrations to the 
acoustic nerve; hut Mr. Toynlieo, 1 * after collecting all the 
known evidence on this head, concludes that the external shell 
is of no distinct use. The cars of the ohjmpunzce and or,mg are 
curiously like thoso of man, and the proper muscles are likewise 
but very slightly developed.™ 1 am also assured by the keepers in 
the Zoological Hardens that these animals never move or erect 
their cars; so that they are in an equally rudimentary condition 
with those of man, as far as function is concerned. Why these 
animals, as well as the progenitors of mnn, should have last the 
power of erecting their ears, we cannot say. It may he, though 
lam not satisfied with this view, that owing to their arKireal 
habits and great strength they were but little exposed to danger, 
and so during a lengthened jieriod moved their ears but little, 
and thus gradually lost tho power of moving them.' This 
would lie a parallel ease with that of those large and heavy 
birds, which, from inhabiting oceanic islands, have not lecn 
exposed to tho attacks of Insists of prey, and have consequently 
lost tho {mwer of using their wings for flight. The inability to 
move the ears in man and several apes is, however, partly wm- 
ponsated by tho freedom with which they can move tho head in ’ 

’• Canestriui quote* Hvrtl. {‘.An- lately been experimenting on the 
ntiario della Soc. dei Naturalisti,' funeiion of the shell of tho ear, 
Modena, 1867, p. 97) to the same and has come to nearly tho same 
effect. concludou as that given here. 

** ‘Tho Diseases of the Ear.’ kt ’ * Prof. A. Maealsster, ‘Annul* 

J. Toynbee, K.K.S., 1800, p. I'i. and Mag. of Nat, History,' vol. via, 

A distinguished physiologist. Prof. 1871, p. 342, 

Preyer, inform* me that he had 
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& horizontal plane, so as to catch sounds from all directions. It 
hjjs lied* asserted that the ear of man alone possesses a lobule; 
hut " a rudiment of it is found in the gorilla and, as I hear 
frohf l’rof. l’reyer, it is not rarely absent in the negro. 

The celebrated sculptor, Mr. Woolucr, informs mo of ono littlo 
]«"uliaAty in the external ear, which I10 has often oliscrved both 
in nien and women, and of which ho perceived tho full signi¬ 
ficance. His attention was first called to the subject whilst at 
won!; on his figure of Puck, to which I10 had given pointed ears. 
He was tjjus led to examiuo the cars of various monkeys, and sub- 
isBquently more carefully those of man. Tho peculiarity consists 
in a little blunt point, projecting {imbibe inwardly IWcd margin, 
or heift. # \Vhcn present, it is developed at lirth, and,according 
to Prof. Ludwig Meyer, more frequently in man than in woman. 
Mr. Wooiner madu an exact model of ono sueh ca-e, and sent 1110 
the accompanying drawing. (Fig- * 2 .) 

These points not only project inwards 
towards the centre of the car, but often 
a littlo outwards from its plane, so as 
to lie visible when tho head is viewed 
from directly in front oMfehind. They 
are variable in size, and somewhat in 
position, standing either a little higher 
or lower; ami they sometimes occur 
on one ear and not on the other. They 
are not confined to mankind, for I ob¬ 
served a case in ono of the spider- 
monkeys (Abies betlvlulh) in our 
Zoological Hardens; and Hr. E. Hay 
J.ankester informs me of another case 
in a chimpanzee in the gardens at 
Hamburg. The helix obviously con¬ 
sists of the extreme margin of the car folded inwards; and 
this folding appears to be in some manner connected with the 
whole external ear being permanently pressed backwards. In 
^nanymonkeys, which do notstnnd high in the order, as balmonn 
and some species of macacns, n the upper jiortion of the ear is 
slightly pointed, and the marginals not at all folded inwards; 
but if the margin were to be thus folded, a slight point wonld 
necessarily project inwards towards the centre, and protiably a 
little outwards from the piano *f the ear; and this I believe to 

" Mr. St. George Mivart, * Ele- J-emnroidea. in Mew*. Anri* ami 
mtnUry Anatomy.' 187.a. 398. Mivart’* ercelltnt paper in ‘Tran- 

M See al*o soma' remark*. ani ftart. Zoning. Soc.* fol. vii. 1830, pp 
the drawings <*f the ears of the 6 a^d 90. 



1-iK 7. Human Ear. modelled 
and drawn hjr Sir. Wonlner. 
a. 1 he proJrctlnR point. 
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1 x 3 their origin in many cases. On the other hand, Prof. L. Meyer' 
in an able paper recently published,® maintains that tuts whoje 
caso is ono of mere variability; and that tho projections are not 
real ones, but aro due to tho internal cartilage on each side of 
the points not having been fully developed. I am quite ready 
to admit that this is tho correct explanation in many instances, 
as in those figured by Prof. Meyer, in which there are several 
minuto points, or tho whole margin is sinuous. I have myself 
soon, through tho kindness of Dr. L. Down, tho ear of a mipro- 
cephalous idiot, on which thcro is a projection on tho outside 
of the helix, and not on tho inward folded edgo, so \hat tlifts 
point can kayo no relation Jj^formor apex of the ear. Never¬ 
theless in some cases, my original view, that the < (points 
are vostigos of tho tips of formerly erect and pofhted e*rs, 
still seems to mo probable. I think so from tho frequency of 
thoir occurrence, and from tho genoral correspondence in 
position with that of tho tip of a pointed ear. In ono case, of 
which a photograph has boon sent me, the projection is so large, 
that supposing, in accordance with Prof. Moyer's view, the ear 
to lie mode perfect by the equal development of tho cartilage 
throughout tho whole extent of"the margin, it would have 
covorcd fully one-third of the whole ear. Two cases have l>een 
communicated to mo, one in North America, and the other in 
England, in which tho upper margin is not at all folded inwards, 
but is jKjinted, so that it closely resembles tho pointed ear of an 
ordinary quadruped in outline. In ono of these cases, which was 
that of a young child, tho father compared tho ear with tho 
drawing which I havo given 31 of tho ear of a monkey, the 
Cynopithtcui itiyrr, and says that their outlines aro closely 
similar. If, in tlieso two cases, tho margin had been folded 
inwards in tho normal manner, an inward projection must havo 
been formed. I may add that in two other cases tho outllhe stilt 
remains somewhat {Minted, although tho margin of tho upper 
part of tho ear is normally folded inwards—in ono of them, 
however, very narrowly. The following woodcut (No. 3 ) is an 
accurate copy of a photograph of tho feetus of an orang (kindly 
sent mo by Dr. Nitsehe), in which it may bo seen how different, the 
pointed outline of tho ear is at this period from its adult condition, * 
when it lienrs a close general t jsemblanco to that of man. It is 
evident that tho folding over of the tip of such an ear, unless it 
changed greatly during its further development, would give rise 
to a point projecting inwards, pn tho whole, it still seems to 

** Uol*r das Dnr wio’sche Spitiohr, *' ‘The Expression of the Emo- 

Arcliiv fiir Path. A out. amt Phya.* tioaa,' p. 136. 

1871, p.485. 
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| me probable that tho points in question are in some cases, bctt 
" intnan Mid apes, vestiges of a former condition. 



Fig 3 Foetus uf .in Orunp* Fxnct copy of a photograph, shewing the form of 
the ear at this curly uge. 

The nictitating membrane, or third eyelid, with its accessory 
mnsclcs and other structures, is especially well developed in 
| birds, and is of much functional importance to them, as it can 
* bo rapidly drawn across the wholo eye-ball. It is found in some 
reptiles and amphibians, and in certain fishes, as in sharks. It 
is fairly well developed in the two lower divisions of the mam¬ 
malian series, namely, iu the monotremata and marsupials, and 
in some few of tho higher mammals,- as in tho walrus. But in 
man, the quadrumana, and most other mammals, it exists, as is 
admitted by all anatomists, as a mero rudiment, called tho 
semilunar fold. 8 * 

The Sense of smell is of tho highest importance to the greater 
number of mammals—to some, as tho ruminants, in warning 
tliem of danger; to others, as the carnivora, in finding their 
prey; to others, again, as tho vpld boar, for both purposes 
combined. But the sense of smell is of extremely slight service, 
, if any, even to tho dark coloured races of men, in whom it is 

^ ** Mailer’s ‘ Elements of Phv'i- *Knoi, 1 Crest Artists and Anato- 

ology,’ Eng. translate 1842, rol. ii. mists,’ p. 108. This rudiment ap- 
p. 1117. Owen, 1 Anatomy of Verte- j&rently is souewhat larger in 
brates,’ toL iii. p. 260; ibhl on Negroes and Australian! than in 
the Walrus, ‘ Proc. Zoolog. Soc.’ Europeans, see Carl Vogt, ‘ Lectures 
Xorember 8th, 1854. See also B. on Min,’ Eng. traoslat, p. 129. , 
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much more highly developed than in the white and /jivilised 
races* Nevertheless it does not warn them of danger, nor guide 
them to their food; nor does it prevent the Esquimaux^om 
sleeping in the most fetid atmosphere, nor many savages from 
eating half-putrid meat. In Europeans the power differ? greatly 
in different individuals, as I am assured by an eminent naturalist 
who possesses this sense highly developed, and who has at¬ 
tended to the subject. Those who believe in the principle 
of gradual evolution, will not readily admit that the semsd of 
smoll in its present stato was originally acquired by man, |s 
he now exists, lie inherits tho power in an enfeebled and 
so far ruiuJientary conditi.:., from...some early progenitor, to 
whom it was highly serviceable, and by whom it- w'As con¬ 
tinually used. In those animals which have this senso highly 
dovoloped, such as dogs and horses, tho recollection of persons 
and of places is strongly associated with their odour; and wo can 
thuH perhaps understand how it is, as l)r. Maudsley has truly 
remarked,” that tho sense of smell in man " is singularly effective 
“ in recalling vividly the ideas and images of forgotten scenes 
“ and places.” , 

Man differs conspicuously from all tho' other Primates in being 
almost naked. Put a fow short straggling hairs are found over 
tho groator part of tho liody in tho man, and fine down on that 
of tho woman. Tho different races differ much in hairiness; and 
in tho individuals of the same race the hairs aro highly variablo, 
not only in abundance, but likewise in position: thus in some 
Europeans tho shoulders aro quito naked, whilst in others they 
boar thick tufts of hair* There can be littlo doubt that the 
hairs thus scattered over the body aro tho rudiments of the 
uniform hairy coat of tho lower animals. This view is rendered 
all tho more prolwblo, as it is known that fine, short, and pale- 
coloured hairs on the limbs and other parts of the body, occasion- 


* The account given by Humboldt 
of the power of tuned possessed by 
the natives of South America in well 
known, and has been continued by 
others. M. Houzeau Etudes sur 
lee Faculty* Identities,’ &c., tom. i. 
1872, p. 91) asserts that he 
peatedly made ezperimentm and 
proved that Negroes and Indians 
could recognise persons in the dark 
by their odoor. Dr. W. Ogle has 
made some curious observations on 
the connection between the power 
of tmell and the colouring matter 
of the mneons membrane of the 


olfactory region, as well as of the 
skin of the body. I hare, therefore, 
spoken in the text of the dark- 
coloured races having a liner sense 
of sniel) than the white races. Set 
his paper, 1 Medico-Chirurgicai Tran¬ 
sactions,’ LondoD, vol. liil., 1870, 
p. 27t>. 

*' 1 The Physiology and Pathology 
of Mind,’ 2nd edit. 1808, p. 134. 

* bschrieht, Ueher die Kichtnng 
dcr Haare am menschlichen Kdrper, 
‘ M tiller’s Archie fair Anat.und Phys/ 
1837, a. 47. I shall often have to 
refer to this very carious paper. 
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'ally liepomo developed into “ thickset, long, and rather coarse 
" durke hairs,” when abnormally nourished near old-standing 
inflamed surfaces. 3 " 

I Urn informed by Sir James Paget that often several members 
of a family have a few hairs in their eyebrows much longer than 
the others; so that even this slight peculiarity seems to bo 
inherited. These hairs, too, seem to havo their representatives; 
for in tho chimpanzee, and in certain species of Macacus, there 
a ^scattered hairs of considerable length rising from tho naked 
skin above the eyes, and corresponding to our eyebrows; similar 
hing hairs project from tho hairy covering of tho superciliary 
ridges in some balloons. 4P 

ThoiAno wool-like hair? or so-carad lanugo, with which the 
liupian foeftis during the sixth month is thickly covered, offers a 
more curious case. It is first developed, during the fifth month, 
011 the eyebrows and face, and esjiecially round tho mouth, 
where it is much longer than that on tho head. A moustache 
of this kind was observed by Eschrieht 40 on a female foetus; but 
this is not so surprising a eircumstanco as it may at first appear, 
for tho two sexes generally resemblo each other in all external 
characters during an eiyly period of growth. Tho direction and 
arrangement of tho hairs on all parts of tho foetal l»dy aro the 
same as in the adult, but aro subject to much variabiliiy. The 
wliolo surface, including even the forehead and tars, is thus 
thickly clothed; but it is a significant fact that the palms of the 
hands and the soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in most of the lower animals. As 
this can hardly lie an accidental coincidence, tho woolly cover¬ 
ing of tho foetus probably represents tho first permanent coat of 
hair in those mammals which aro born hairy. Throe or four 
cases havo been recorded of persons born with their whole bodies 
and faces thickly covered with fine long lmirs; and this strange 
condition is strongly inherited, and is correlated with an abnor¬ 
mal condition of the teeth . 41 I’rof. Alex. Brandt informs me that 
he has compared the hair from the face of a man thus charao- 
tori.-.od, aged thirty-five, with tho lanugo of a foetus, and finds it 
nuit<*similar in texture; therefore, as he remarks, the case may 
be attributed to an arrest of development in the hair, together 
with its continued growth. Man,' delicate children, as I have 

** Paget, ‘Lecture# on Surgical ha# recently *ent me an additional 
Pathology,’ 1853, vol. i. p. 71. ca*e of a father and non, born Id 

40 Lwhricht, ibid. *. 40, 47. * Russia, with these peculiariti* 1 #. i 

41 See my ‘Variation of Animal# have received drawing! of both from 
»nd Plant# under Domeatication,* 
vol. ii. p. 327. Prof. Ale*. Brandt 
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Ixsen assured by a surgeon to a hospital for children, hgjve their 
backs covered by rather long silky hairs; and such ca^os pro¬ 
bably come under the samo head. 

It appears as if tho posterior molar or wisdom-teeth were 
tending to become rudimentary in the moro civilised races of 
man. These teeth are rather smaller than the other mSlars, as 
is likewise the case with the corresponding teeth in the chim- 
panzoe and orang; and they havo only two separato fangs. 
They do not cut through the gums till about the seventeenth 
year, and I havo been assured that they are much more, liable to 
decoy, and aro earlier lost than the other teeth; but this is denied 
by some oijuont dontists. '[boy are ^lso much moro liablo to 
vary, both in structure and in tho period of their development, 
than tho other teeth." In the Mclanian races, on tho other 
hand, tho wisdom-teeth aro usually furnished with three 
separato fangs, and are generally sound; they also differ from 
tho other molars in size, less than in tho Caucasian races." 
Prof. Schaaffhausen accounts for this difference lietwccn tho 
races by “ tho posterior dental portion of the jaw being always 
“ shortened” in those that aro civilised , 41 and this shortening may, 
I presume, lie attributed to civilised men habitually feeding on 
soft, cooked food, and thus using their jaws less. I am informed 
by Mr. Brace that it is becoming quite a common practice in the 
United States to removo somo of tho molar teeth of children, as 
tho jaw does not grow largo enough for tho perfect development 
of the normal number . 44 

With respect to tho alimentary canal, I havo met with an 
account of only a single rudiment, namely tho vermiform append- 
ago of tho ciecum. Tho ciueum is a branch or diverticulum of 
the iutostino, ending in a ciil-do-sac, and is extremely long in 
many of the lower vegetable-feeding mammals. In the marsupial 
koala it is actually moro than thrieo as long as the whole body. 4 * 
It is sometimes producod into a long gradually-tapering point, 
and is sometimes constricted in parts. It appears as if, in con¬ 
sequence of changed diet or habits, tho cidcuiu had bceomo much 


4 * l)r. Webb, ‘Teeth in Man and 
the Anthropoid Apes’ as quoted by 
Dr. C. Carter Blake in ‘ Anthropo¬ 
logical Review,’ July 1867, p. '299.’ 

° Owen, ‘AnAtoray ot* Verte¬ 
brates,’ vol. iii. pp. 320, 3*21, and 
325. 

44 ‘On the Primitive Form of the 
8kull/ Png. translat. in ‘Anthropo¬ 
logical Review,’ Oct. 1863, p. 426. 

a Prof. Moateguw write* to me 


from Florence, that he has \ttely 
been studying the last molar teeth 
in the different *nces of man, and 
has come to the same conclusion as 
that giren in ray text, viz., that in 
the higher or civilised races they 
are on the road towards atrophy or 
elimination. 

44 Owen, ‘ Anstoray of Verte¬ 
brates,’ vol. iii. pp. 416, 434, 441. 
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shortened in various animals, the vermiform appendage being 
left as a rudiment of the shortened port. That this appendnge 
is a gidiment, we may infor from its small size, and from the 
evidence which Prof. Canestrini" has collected of its variability 
in man. It is occasionally quite absent, or again is largely 
developed. The passage is sometimes completely closed for half 
or two-thirds of its length, with tho terminal part consisting of 
a flattened solid expansion. In the orang this appendage is long 
and convoluted: in man it arises from tho end of tho short 
cjecum, i-id is commonly from four to fivo inches in length, 
1 icing only about tho third of an iuch in diameter. Not only is 
it useless, but it is somet'mes theca^ise of death, oMrhich fact 
I have"lately heard two instances: this is duo to small hard 
bouies, such as seeds, entering tho passago, and causing inflam¬ 
mation.** 

In Romo of the lower Quadrumann, in tho Lcmuridco and 
Carnivora, as well as in many marsupials, thero is a passage near 
the lower end of the humerus, called the supra-condyloid fora¬ 
men, through which tho great nerve of tho fore limb and often 
tho great artery pass. Now in the humerus of mail, there is 
generally a trace of tills passage, which is sometimes fairly well 
developed, being formed by a depending hook-like process of 
bone, completed by a band of ligament. Dr Struthers," who has 
clo-ely attended to the subject, has now shown that this 
peculiarity is sometimes inherited, ns it has occurred in a father, 
and in no less than four out of his seven children. When pre¬ 
sent, the great nerve invariably passes through it; and this 
clearly indicates that it is tho homologuc and rudiment of tho 
supra-condyloid foramen of the lower animals. Prof. Turner 
estimates, as ho informs me, that it occurs in about one per cent, 
of recent skeletons. But if the occasional development of this 
structure in man is, as seems prolwblo, due to reversion, it is a 
return to a very ancient state of things, because in tho higher 
Quadrumana it is alisent. 

There is another foramen or perforation in the humerus, 

- " tAnnuario delta Soc. d. Nat.’ Feb. 15, 1873, and another im- 
Voden.i, 1867, p. 04. portant paper, ibid., Jan. 24, 1863, 

" M. 0. Mart : ns (“ De l'L’nit* >•. 83. lir. Knox, an 1 am informed, 
Urganique,” in 'Flevue des Deui waa the first anatomist who drew 
blondes,' June 15, 1862, p. 16), and attention to thia peculiar structure 
Hhckel (‘Generelle Jlorphulugie,’ in man; see hi*‘Great Artists and 
B. ii. >. 278), have both remarked 0 Anatomist*,’ p. 63. See aim an im- 
on the singular fact of thii rudi- portant memoir on thia process by 
ment sometimes causing death. Or. Gruber, in the ‘ Bulletin de 

** With respect to inheritance, f Acad. Imp. des 8t. Petersbonrg,' 
nee Dr. Struthere in the ‘ Lancet,' tom. aii. 1867, p. 448. 
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mcaslos. The vesicula prostutica, which has been ob.erved 
many male mammals, is now universally acknowledged to 
the homologuo of the female uterus, together with the c< 
nectcd passage. It is impossible to read Leuckart's 
description of this organ, and his reasoning, without admitti 
the justness of his conclusion. This is especially clear in \ 
case of those mammals in which the true female utei 
bifurcates, for in the males of these the vesicula likow 
bifurcates . 81 Some other rudimentary structures belongif/g 
the reproductive system might have l>een here adduced. w 

The bearing of the three great classes of facts now given 
unmistakt%i*lo. Hut it woqjjpbo superfluous fully to recapitula 
the lino of argument given m detail in iny * Origin of ‘Specie 
The homological construction of the whole framo in tlfo meitibc 
of the samo class is intelligible, if wo admit their descent fro 
a common progenitor, together with their subsequent adaptati< 
to diversified conditions. On any other view, the similarity 
pattern botweon the hand of a man or monkey, the foot of 
horso, the flipper of a seal, tho wing of a bat, &c., is utter 
inexplicable . 68 It is no scientific explanation to assert that tin 
havo all been formed on tho samo ideal plan. With respect 
development, wo can clearly understand, on tho principle » 

14 Leuoknrf, in Todd’s ‘Cyclop, words) a more metaphysical pri 
of Auat.' 1819-.VJ, vol. iv. p. 1415. ciple, namely, the preservation “ 
In man this organ is only from “ its integrity of the mammalii! 
three to six linos iu length, but, “ nature of the animal.” In only 
like so many other rudimeutary few cases does he discuss rudiment 
parts, it is variable in development and then only those parts which ai 
as well as in other characters. partially rudimentary, such as tl 

•• See, on this subject, Owen, little hoofs of the pig and ox, whic 
4 Anatomy of Vertebrates,* vol. iii. do not touch the ground; these \ 
pp. ti75, G7t», 70t». shews clearly to bo of .service to th 

14 Prof, llianconi, in a recently animal. It is unfortunate that b 
published work, illustrated by ad- did not consider such cases as th 
mirable engravings La Theorie minute teeth, whit h never c« 
Darwinienne et la creation dite in- through the jaw in the ox, or th 
dependante,* 1874), endeavours to mamimn of male quadrupeds, or th 
show that homological structures, in wings of certain beetles, exist in 
the above and other eases, can he under the soldered wing-covers, c 
fully explained on mechanical prin- the vestiges of the pistil andsCamec 
tuples, in accordance with their u**»s. in various flowers, and. many othc 
No ouo has shewn so well, how ad- such cases. Although I great 1 
mirably such structures are adapted admire Prof. BianconPs work, ye 
for their final purpose; and this the belief now held by most natural 
adaptation can, as I believe, be ists seems to ine left unshaier 
explained through natural selection.* that homological strncturcs are in 
In considering the wing of a bat, he explicable on the principle of mer 
brings forward (ps218) what appeals adaptation, 
to me (to cue Auguste Comte’s 
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variation supervening at a rather late embryonio period, and 
being inherited at a corresponding period, how it is that the 
embryos of wonderfully different forms should still retain, more 
or fess perfectly, tho structure of their common progenitor. 
No other explanation has ever been given of the marvellous fact 
that the Embryos of a man, dog, seal, bat, reptilo, &c., can at first 
hardly be distinguished from each other. In order to understand 
the existence of rudimentary organs, we have only to suppose 
that*a former progonitor possessed the parts in question itffc 
perfect stsie, and that under changed habits of lifo they became 
gAatly reduced,either from simplo disuse, or thronghjie natural 
selection of thoso individuals whiol*#ro least enculficml with 
a superfluous part, aided by tho other means previously in¬ 
dicated. 

Thus we can understand how it has come to pass that man and 
all other vertebrate animals havo been constructed on tho same 
general model, why they pass through tho same early stages of 
development, and why they retain certain rudiments in common. 
Consequently we ought frankly to admit their community of 
descent; to tako any other v;ew, is to admit that our own 
structure, and that of alt the animals around us, is a mcro snare 
laid to entrap our judgment. This conclusion is greatly 
strengthened, if we look to tho members of the whole animal 
series, and consider the ovidenco derived from their affinities 
or classification, their geographical distribution and geolo¬ 
gical succession. It is only our natural prejudice, and that 
arrogance which made our forefathers declare that they were 
descended from demi-gods, which leads us to demur to this 
conclusion. But the tirao will liefore long come, when it will be 
thought wonderful that naturalists, who were well acquainted 
with the comparative structure and development of man, and 
other mammals, should have believed that each was the work 
of a separate act of creation. 
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CHAPTER II. 

On thk Mannrr of Dkvkloi>ment of Man from'bomb 
Lower Form. 

variability of body and mind in man—Inheritance—Causes of variability 
—laws of variation the same in man as in the lower animals—Direct 
action of the conditions of life—Effects of the increased us and distuc 
of parts—Arrested development—Reversion—Correlated variation — 
Kate of increase—Checks ttvOsmease—Natural selection—Man the most 
dominant animal in the world—Importance of his corporeal structure— 
The causes which have led to his becoming erect—Conseij .ent changes 
of structure—Decrease in size of the canine teeth—Increased size and 
altered shape of the skull—Nakedness—Absence of a tail—Defenceless 
condition of man. 


It is manifest that man is now subject to much variability. 
No two individuals of the samo race arc quite alike. We may 
compare millions of faces, and each will Ire distinct. There is 
an equally groat amount of di.ersity in the proportions and 
dimensions of tho various parts of tho laxly; the length of tho 
legs boing one of tho most variable points . 1 Although in some 
quarters of tho world an elongated skull, and in other quarters 
a short skull prevails, yet there is great diversity of shape even 
within the limits of the samo race, as with the aborigines of 
America and South Australia—the latter a raco “ probably as 
" pure and homogeneous in blood, customs, and language as any 
“ in existence ’’—and oven with the inhabitants of so confined 
an area as the Sandwich Islands . 1 An eminent dentist assures 
me that thore is nearly as much diversity in tho teeth as in tho 
features. Tho chief arteries so frequently run in abnormal 
courses, that it has been found useful for surgical purposes to 
calculate from 1040 corpses how often each course prevails.* 
The muscles are eminently variable: thus those of the foot 
wore found by Prof. Turner* not to be strictly alike in any two 
out of fifty bodies; and in some the deviations were considerable. 


1 ‘Investigations in Military and 
Anthropolog. Statistics of American 
Soldier*,’ by B. A. Gould, 1869, p. 
358. 

* Witk respect to the “Cranial 
forma of the Amarican aborigine*,* 
•** Dr. Ait ken Mtig* in ‘ Proc. 
Aoad. Nat. Sci.’ Philadelphia, Hay, 
1868. On th* Australian*, m* 


Huiley, in I.rell’i ‘Antiquity of 
Man,’ 1863, p. 87. On the Sand* 
wich Islanders, Prof. J. Wyman, 
1 Observations on Crania,’ Boston, 

1868, p. 18. 

* 'Anatomy of the Artorin,' by 
R. Quoin. Preface, rol. i. 1844. 

* ‘Transact. Royal Soc. Edin¬ 
burgh,' rol. uir. pp. 175, 189. 
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fie add* that the power of performing the appropriate move¬ 
ments bust have been modified in accordance with the several 
deviations. Mr. J. Wood has recorded 5 the occurrence of 295 
nnficular variations in thirty-six subjects, and in another set of 
the same number no less than 558 variations, those occurring (Ml 
both sicfts of tho body being only reckoned as one. In the last 
set, not one body out of tho thirty-six was "found totally 
“ wanting in departures from the standard descriptions of the 
" muscular system given in anatomical text books.” A single 
body printed the extraordinary number of twenty-five distinct 
Abnormalities. The samo muscle somotimes varies in many 
ways: thus Prof. Macalijter deggjjJxjs* no less titan twenty 
distinct variations in the pilmui is accessorius. 

She fafnous old anatomist, Wolff, 7 insists that the internal 
viscera aro more variable than the external parts : Nulla parti- 
cula est i/uMs von aliler et ulit.r in aliis se habeat hominibus. He 
has even written a treatise on tho choice of typical oxomples of 
tho viscera for representation. A discussion on the beau-ideal 
of the liver, lungs, kidneys, &c., as of tho human face divine, 
sounds strange in our ears. 

The variability or diversity*of tho mental faculties in men of 
the same race, not to mention the greater differences between 
tho men of distinct races, is so notorious that not a word need 
here be said. So it is with the lower animals. All who have 
had charge of menageries admit this fact, and we see it plainly 
in our dogs and other domestic animals. Brohm especially 
insists that each individual monkey of those which he kept tame 
in Africa had its own peculiar disposition and temper: he men¬ 
tions one baboon remarkable for its high intelligence; and the 
keepers in tho Zoological’Gardens pointed out to mo a monkey, 
belonging to tho New World division, equally remarkable for 
intelligence. Bcngger, also, insists on the diversity in the 
various mental characters of tho monkeys of the same species 
which he kopt in Paraguay; and this diversity, as he adds, is 
partly innate, and partly the result of the manner in which they 
have been treated or educated.* 

Idiave elsewhere'so fully discussed the subject of Inheritance, 
* that I need here odd hardly anything. A greater number of 
• e 

• 1 Pi 00 . Royal Soc.’ 1867, p. 9 Brehm, ‘Thierleben/ B. L *. 

644; also 1 868, pp. 483,624. There 58, 87. Kengger, ‘ Saugethiere too 
is a previous paper, 1866, p. 229. Paraguay,* s. 57. 

9 • Proc. R. Irish Academy/ rol* 9 ‘ Variation of Animals and 

x. 1868, p. 141. Plants under Domestication/ vol 

9 * Act. Acad. St. Petersburg, 1 ,ii. chap. xii. 

1778, put ii. p. 317 ' 
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facta have been collected with respect to the transmissk f i of the 
moet trilling, as well as of the most important characters tn 
man, than in any of the lower animals; though the facts are 
copious enough with respect to tho latter. So in regard to 
mental qualities, their transmission is manifest in our dogs, 
horses, and other domestic animals Besides special tastes and 
habits, general intelligence, courage, bad and good temper, &c., 
are certainly transmitted. . With man we see similar facts in 
almost every family; and wo now know, through tho admifable 
labours of Mr. Gal ton, 10 that genius which implies a wonderfully 
complex combination of high faculties, tends to be inherited'; 
and, on thd-othor hand, it W o ccrt&m that insanity and deteri¬ 
orated mental powors likewise run in families. v ‘‘ 

With respect to the causes of variability, we aro in all (fuses 
very ignorant; but we can see that in man as in the lower 
animals, they stand in some relation to the conditions to which 
each species has boon exposed, during several generations. 
Domesticated animals vary more than those in a state of nature; 
and this is apparently due to the diversified and changing nature 
of the conditions to which they Jjave been subjected. In this 
respect the different races of man resemble domesticated animals, 
and so do the individuals of the same race, when inhabiting a 
very wide area, like that of America Wo see the influence of 
diversified conditions in the more civilised nations; for the 
members belonging to different grades of rank, and following 
different occupations, present a greater range of character than 
do the members of barbarous nations. But the uniformity of 
savages has often been exaggerated, and in some cases can hardly 
be said to exist. 11 It is, nevertheless, {in error to speak of man, 
even if we look only to tho conditions to which he has been 
exposod, as " far more domesticated than any other animal. 
Some savage races, such as the Australians, are not exposed to 
more diversified conditions than are many species which have 
a wide range. In another and much more important respect, 
man differs widely from any strictly domesticated animal; for 
his breeding has nover long been controlled, either by methodical 
or unconscious selection. No race or body of men has been se 

‘ Hereditary Genius: an In- “ man had an oral visage with fine 
quiry into its Laws and Coose- “ features, and another was quite 
quences,’ 1889. “ Mongolian in breadth and pro- 

11 Mr. Bates remarks (‘The Natu- minence of cheek, spread of noe- 
ralist on the Amasoos,* 1863, vol, ii, 41 trils, and obliquity of eyes,** 
p. 159), with respect to the Indians ‘ >* Blumenbach, ‘Treatises on An- 

of the same South American tribe, thropolog.’ Eng. translate 1865, p. 
* no two of them were at all similar 4 306. 

“la the shape of the bead; one 
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completely subjugated by other men, as that certain individuals 
should be preserved, aijd thus unconsciously selected, from some¬ 
how excelling in utility to their masters. Nor have certain 
male and female individuals been intentionally picked out and 
matched, except in the well-known case of the Prussian grena¬ 
diers ; and in this case man obeyed, as might have been ex¬ 
pected, the law of methodical selection; for it is asserted that 
many tall men were roared in the villages inhabited by the 
groiftdiers and their tall wives. In Sparta, also, a form of selec¬ 
tion was Allowed, for it was enacted that all children should be 
efamined shortly after birth; the well-formed and vigorous 
being preserved, the other%left to ash." ** 

If we^jisider all the races of man as forming a Single species, 
his ftingo is enormous; but somo separate races, as tho Americans 
and Polynesians, have very wide ranges. It is a well-known 
law that widely-ranging species are much more variable than 
species with restricted ranges; and tho variability of man may 
with more truth be compared with that of widely-ranging species, 
than with that of domesticated animala 
Not only docs variability agpear to bo induced in man and 
the lower animals by thi samo general causes, but in both the 
same parts of the body are affected in a closely analogous 
manner. This, has been proved in such full detail by Godron and 


" Mit ford's 1 History of Greece,’ 
vol. i. p. 282. it appears also from 
a passage in Xenophon’s ‘ Memora¬ 
bilia,’ B. ii. 4 (to which my atten¬ 
tion has been called by the Rev. 
J. N. Hoare), that it was a a well 
recognised principle with the Greeks, 
that men ought to select their wives 
with a view to the health and 


vigour of their children. The Gre¬ 
cian poet, Theognis, who lived S50 
b.c., clearly saw how important 
selection, if carefully applied, would 
be for the improvement of mankind. 
He saw, likewise, that wealth often 
checks the proper action ofaenai 
selection. He thus writes: 


“ With kine and horses, Kurnus 1 we proceed 
By reasonable rules, and choose a breed 
For profit and increase, at any price; 

Of a sound stock, without defect or vice. 

But, in the daily matches that we make. 

The price is everything: f r money’s sake, 

Men marry : women are in marriage given ; 

The dhurl or ruffian, that ft wealth has thriven, 
May match his offspring with the proudest race: 
Thus everything is mii’d, noble and base 1 
If then in outward manner, form, and mind, 

Ton find us a degraded,®motley kind, 

Wonder no more, my friend I the cause is plain. 
And to lament the conseqhence is vain." • 

(The Works of J. Hookham Frere, vol. ii. 1872, p. 334.) 
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Quotrefagea, that I need here only refer to their works*} Mon¬ 
strosities, which graduate into slight variations, are likewise %o 
similar in man and the lower animals, that the same classification 
and the same terms can be used for both, as has been shewn by 
Isidore Geoffrey St.-Hilairo. 16 In my work on the variation of 
domestic animals, I lrnvo attempted to arrange in a rude fashion 
the laws of variation under the following headsThe direct and 
definite action of changed conditions, as exhibited by all or nearly 
all the individuals of the same species, varying in the samo mtfbner 
under the same circumstances. The effects of tho longrcontinued 
uso or disuse of parts. Tho cohosion of homologous parts. The 
variability of multiple parfc#^Comp»n>ation of growth: but of 
this law I have found no good instance in tho ease of pan. Tho 
effects of tho mechanical pressure of one part on nnothcr; Its of 
the pelvis on tho cranium of tho infant in tho womb. Arrests of 
development, leading to tho diminution or suppression of parts. 
Tho reappearance of long-lost characters through reversion. 
And lastly, correlated variation. All these so-called laws apply 
equally to man and tho lower animals; and most of them even 
to plants. It would !>o superfluous hero to discuss all of them 
but several are so important, ttuit the/lmist l>o treated at con¬ 
siderable length. 

The direct and definite action of rhnmjid rmnlitiouf. —This is a 
most perplexing subject. It cannot lie denied thnt changed con¬ 
ditions prodneo some, and occasionally a considerable effect, on 
organisms of all kinds; and it seems at first probable that if 
sufficient time were allowed this would 1 k> tho invariable result. 
But 1 have failed to obtain clear evidence in favour of this con¬ 
clusion', and valid reasons may Ihj urged on the other side, at 
toast as far ns tho innumerable structures are concerned, which 
are adapted for sp'cin! ends. There can, however, lie no doubt 
that changed conditions induce an almost indefinite amount of 
fluctuating variability, by which the whole organisation is rend¬ 
ered in sonio degree plastic. 

In tho United States, alwvo 1,000,OHO soldiers, who served in 
the late war, were measured, and the States in wbieh they werq 

o IhkI roll, * lie PKspccc,* 18f9, 1 have fufly discussed these 

tom. ii.bvr* X (juatrel'age./Pnite laws in my * Variation of Atuncili 
da Humuine,’ 1861. AI-o and Plants under Domestication,’ 

Lecture* on Anthropology, given in vul. ii. cnap. rot. and niii. M. J. 
the ‘ llevun des fours Scientitiques,’, P. Durand has lately (1868) puh- 
1866-1868. li-hod a valuable essay ' De rln- 

** • Hist. Wo. et Part, des Anq- Huauce das Milieus,’ 4c. Ha lays 
■alias da l'Orgalbsntion,’ in three much stress, in the case of plants, on 
volumes, tom. I. 18 id. thv Da arc of the soil. 
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flbrn ant^reared were recorded. 11 From this astonishing numlier 
of^ obsecrations it is proved tlint local influences of some kind 
act directly on stature; and wo further learn that“ tho Statu 
“ wftere tho physical growth has in great measure taken place, 
“ and the State of birth, which indicates the ancestry, seem to 
“ exert a*marked influence on tho Btaturo.” For instance, it is 
established, “ that residence in tho Western States, during tin* 
“ years of growth, tonds to produco increase of stature.” On the 
' othqf hand, it is certain that with sailors, their life delays growth, 
as Bhewn “ by the groat difference Itotwcon the statures of soldiors 
‘tend sailors at the ages of seventeen and eighteen years." Mr. B. 
A. Gould endeavoured to ascertaijjJlho nature of tb»influences 
which tj»us act on stature; ?>ut he arrived only at negativo results, 
nattily, t.lat they did not relate to climate, tho elevation of the 
laud, soil, nor even “ in any controlling degreo ” to tho abundance 
or the neod of the comforts of life. This Intter conclusion is 
directly opposed to that arrived at by Villcrnu', from tho statistics 
of tho height of tho conscripts indifferent parts of Franco. Wliou 
wo compare tho differences in stature between tho Polynesian 
chiefs and tho lower orders within the same islands, or between 
the inhabitants of the fertile volcanic and low latrrcu coral islands 
of the same ocean," or again Mwccn tho Fucgianson the eastern 
and western shores of their country, where tho moons of subsis¬ 
tence aro very different, it is scarcely jwssible to avoid tho con¬ 
clusion that lietter food anil greater comfort do influence stature. 
But the preceding statements shew how difficult it is to arrive 
at any preciso result Dr. Boddoe has lately proved that, with 
the inhabitants of Britain, residence in towns and certain occupa¬ 
tions have a deteriorating influence on height; and ho infers that 
the result is to a certain extent inherited, as is likewise tho case 
in the United States. Dr. Beddoo further believes that wherever 
a “ raeo attains its maximum of physical development, it rises 
“ highest in energy and moral vigour." " 

Whether external conditions produce any other direct effect 
on man is not known. It might have liceri expocted that dif¬ 
ferences of climate would have had a marked influence, in ns much 
as the lungs and kidneys aro brought into activity under a low 

11 * Investigates* iD Military and 239. There i» alao a remarkable 
Anthrop. Statistic,,’ ic. IsSt), by difference in appearance between 
It. A. Gould, p. #3, 107, 126, 131, the cloaely-allied llitulooa inhabiting 
134. tbe Upper Gangea ami Bengal; aee 

11 For the PolrDeriana, aee l*rieh- , Klphinatone'a * lliatory of India,' vol 
ard'a 1 Physical lliat. of Mankind,* i. p. 324. 

vol. ». 1S47, p. 145, 28;!. Alao „ " ‘ Memoira, Aathrcpolog. See 
Godroa, ‘lie I bepAcc,' tom. ii. p. vol. ili. 1867-69,'pp. 561, 565, 547 
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temperature, and the liver and skin under a high one.** It «u 
formerly thought that the colour of the skin and the Qgaractpr 
of the hair were determined by light or heat; and although it 
can hardly be denied that some effect is thus produced, almost 
all observers now agree that the effect has been very small, even 
after exposure during many ages. Bat this subject will be more 
properly discussed wheu we treat of tho different races of man¬ 
kind. With our domestic animals there are grounds for 
believing that cold and damp directly affect tho growth of the 
hair; but I have not met with any evidence on this l^ad in the 
case of man. * 


Effecti of the ineriased *Cse and Disuse of Parts. —I* is well 
known that use strengthens the muscles in the individual, and 
complete disuse, or tho destruction of the proper nerve, weakens 
them. When tho eye is destroyed, the optic nervo often becomes 
atrophied. Whon an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength of their 
coats. When one kidney ceases to act from disease, the other 
increases in size, and does double work. Bones increase not 
only in thickness, but in length, from carrying a greater weight." 
Different occupations, habitually followed, lead to changed 
proportions in various parts of the body. Thus it was ascertained 
by the United States Commission “ that the legs of the sailors 
employed in tho late war woro longer by 0’217 of an inch than 
thosQ of the soldiers, though the sailors were on an average 
shorter mon; whilst their arms were shorter by 1 09 of an inch, 
and therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of tho arms is apparently due to 
their greater use, and is an unox]>ected result: but sailors 
chiefly use their arms in pulling, and not in supporting weights. 
With sailors, tho girth of tho neck and the depth of the instep 
are greater, whilst tho circumference of tho chost, waist, and 
hips is less, than in soldiers. 

Whether the sevoral foregoing modifications wonld become 
hereditary, if the Riuno habits of life wero followed during many 
generations, is not kuown, but it is probable. Renggcr a attri¬ 
butes the tliin legs and thick arms of the Payaguas Indians to 1 


•> Dr. Brakenridge, ‘ Theory of 
Diathesis,' ‘Medical Times,’ June IS 
ami July 17, 1869. 

" 1 hare given authorities for 
these several statements in my 
* Variation of Animals under Do- 
maat ioation,' vol. \i. pp 297-300. 


Dr. Jaeger, “ Ueber das Lisngen- 
wachsthum der Knochen,” ‘Jena- 
ischen ZeitschritV B. v. Heft L 
" ‘ Investigations,' Ac. By B. A. 
Gould, 1869, p. 288. 

** 'Sisugethiere von Paraguay, 
1830, s. 4. 
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successive generations having passed nearly their whole lives in 
canoes, with their lower extremities motionless. Other writers 
hav<y>ome to a similar conclusion in analogous cases. According 
to Cranzwho lived for a long time with the Esquimaux, " the 
“ natives believe that ingenuity and dexterity in seal-catching 
“ (their Highest art and virtue) is hereditary; there is really 
•' something in it, for tlio son of a celebrated seal-catcher will 
distinguish himself, though ho lost his father in childhood." 
But ift this caso it is mental aptitude, quite as much as bodily 
structure, jvhich appears to be inherited. It is asserted that 
tlft hands of English labourers aro at birth larger than those of 
the gentry. 4 ® From the qprrclatsaMwhich exists, least in 
, some caifs* between the development of the extremities and of 
tho jtws, it is possible that in those classes which do not labour 
much with their hands and feet, tho jaws would be reduced in 
size from this cause. That they aro generally smaller in refined 
and civilised men than in hard-working men or savages, is certain. 
But with savages, as Mr. Herbert Spencer * has remarked, the 
greater use of tho jaws in chowing coarse, uncooked food, would 
act in a direct manner on the'piasticatory muscles, and on the 
Ixinos to which they are attached. In infants, long before birth, 
the skin on the soles of tho feet is thicker than on any other part 
of tho body;” and it can hardly bo doubted that this is duo 
to the inherited effects of pressure during a long series of 
generations. 


It is familiar to every ouo that watchmakers and engravers 
aro liablo to bo short-sighted, whilst men living much out of 
doors, and especially savages, aro generally long-sighted.* Short- 
sight and long-sight certainly tend to lie inherited." The 
inferiority of Europeans, in comparison with savages, in eye¬ 
sight and in tho other senses, is no doubt tho accumulated and 
transmitted effect of lessened use during many generations; for 
Itcngger “ states that he has repeatedly observed Europeans, 


” ‘ History of Greenland,' Eng. 
traosl.ll. 1767, rol. i. p. 230. 

” ‘ intermarriage.’ by Alex. 
Walkef, 1838, p. 377. 

” ‘The Variation of Animals 
under Domesticatioxf’ rol. i. p. 173. 
v ‘ Principle, of Biology,’ vol. I. 
, p. 455. 

” Paget, ' Lectnrea on Surgical 
Pathology,’ rol. ii. 1853, p. 209. 

” It ia a aiogolar and unex¬ 
pected Act that tailor, are inferior 
to landsmen in their mean distance 
of distinct Titian. Dr. B. A. Gould 


('Sanitary Memoirs of the War of 
the Rebellion,' I860, p. 530), has 
proved this to be the case; end he 
accounts for it by the ordinary 
range of vision in sailors being “ re- 
“ sdneted to the length of the ressel 
“ snd the height of the masts.” 

" ‘The Variation of Animals 
under Domestication,’ vol. L, p. 8. 

• 11 • Singe! hiere von Paraguay,’ 
s. 8,10. I hare had good opportuni¬ 
ties for observing 'As extraordinary 
power of eyeeight in the PoefUas, 
See also Lawrence (‘lactone an 
o 3 
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who had been bronght up and spent their whole lives with the 
wild Indians, who nevertheless did not equal them in the shafrp- 
ness of their senses. The same naturalist observes thaj the 
cavities in the skull for the reception of the several sense-organs 
are larger in the American aborigines than in Europeans; and 
this probably indicates a corresponding difference in the dimen¬ 
sions of the organs themselves. Biumenbach has also remarked 
on tho largo size of the nasal cavities in the Rkulls of tho, 
American aborigines, and connects this fact with their remarkably 
acute power of smell. The Mongolians of the plains <>f Northern 
Asia, according to Pallas, have wonderfully perfect senses; aVid 
Prichard tmlioves that tha. {nroat bnyulth of their skulls across 
the zygomas follows from their highIy-deveh>i>od sen^e-organs.** , 
The Qnechua Indians inhabit tho lofty plateaux of Peruand 
Alcide d’Orbigny states" that, from continually breathing a 
highly rarefied atmosphere, they have acquired chests and lungs 
of extraordinary dimensions. The cells, also, of the lungs are 
larger and more numerous than in Europeans. These observa¬ 
tions have been doubted; but Mr. I). Forbes carefully measured 
many Aymaras, an allied race, living at tho height of between 
10.000 and 15,000 feet: and ho informs me** that they 
differ conspicuously from tho men of all other races seen by him 
in the circumference and length of their bodies. In his table of 
measurements, tho stature of each man is taken at 1000, and the 
other measurements are reduced to this standard. It is hero 
seen that the extended arms of the Aymaras arc shorter than 
those of Europeans, and much shorter tlinn those of Negroes. 
The legs are likewise shorter; and they present this remarkable 
peculiarity, that in every Aymarn measured, the femur is actually 
shorter than the tibia. On on average, the length of the femur 
to that of the tibia is as 211 to 252; whilst in two Europeans, 
measured at the same timo, the femora to tho tibim were as 244 
to 230; and in three Negroes os 258 to 241. The humerus is 
likowise shorter relatively to the forearm. This shortening of 
that part of the limb which is nearest to tho body, appears to be, 
as suggested to mo by Mr Forties, a case of compensation in 

• " - • 

Physiology/ 4c., 18*22, p. 4(H) on bach, vol. i. 1851, p. 311; for the 
thus same subject. M. l»iraud-Tn!i»on statement by Pallas, vol. ir. 1844, 
has recently collected (‘ Hevuo ties p. 407. 

Court Scieutiti.iue*,* 187<\ p. 6J5) ** Quoted by Prichard, 4 Re¬ 

ft large and valuable body of evidence searches into the Phys. Hitt, of Man- 
proving that the cause of short- 1 kind/ vol. v. p. 463. 
sight, “ Cist travail assidUy dc u Mr. Forbes* valuable paper is 
* now published in the * Journal of 
M Prichard, 4 Phys. Hitt, of Man* the Ethnological So*', of Loadon,' 
ktud/on the authority of Blumen- new series, vol. ii. 1870, p. 193. 
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relation%with the greatly increased length of the trank. The 
Afmarft present some other singular points of structure, for 
instance, the very small projection of the heel. 

'fliose men are so thoroughly acclimatised to their cold and 
lofty abode, that when formerly carried down by the Spaniards 
to the lcflr eastern plains, and when now tempted down by high 
wages to the gold-washings, they suffer a frightful rate of mor¬ 
tality. Nevertheless Mr. Forbes found a few pure families 
wliiaii had survived during two generations: and ho observed that 
they still jpherited their characteristic peculiarities. Hut it was 
iffanifest, even without measurement, that theso peculiarities 
had all decreased; and on peasurqfgqpt, their bodiew%ere found 
not to Mb so much elongated as theso of the men on the high 
plateau; Whilst their femora had become somewhat lengthened, 
as had their tibia), although in a loss degree. The actual 
measurements may be seen by consulting Mr. Forbes’s memoir. 
From these observations, there can, I think, lie no doubt that 
residence during many generations at a great elovation tends, 
both directly and indirectly, to induce inherited modifications 
in the proportions of the body.” 

Although man may slot have been much molifiod during 
the latter stages of his existence through the increased or de¬ 
creased use of parts, tho facts now given shew that his liability in 
this respect has not lieen lost; anil we jiositivoly know that the 
samo law holds good with tho lower animals. Consequently wo 
may infer that when at a remote e)>och tho progenitors of man 
were in a transitional state, and were changing from quadrupeds 
into bipeds, natural selection would probably have been greatly 
aided by the inherited effects of the increased or diminished use 
of the different parts of tho body. 

Arrests of Drwlopmmt— There is a difference between arrested 
development and arrested growth, for parts in the former state 
continue to grow whilst still retaining their early condition. 
Various monstrosities come under this head; and some, as a 
cleft-palate, are known to be occasionally inherited. It will 
^uffioe for our purpose to refer to tho arrested bruin-devolopmcnt 
of microcephalous idiots, as described in Vogt’s memoir.” 
Their skulls art smaller, and thi convolutions of the brain 
are less complex than in normal men. The frontal sinus, or the 

u Dr. Wilckens (‘ Landwirth- regions, har* their frames modified, 
achaft. Wocbeablatt,’ No. 10, 1869) • “ * Memoir* aur It* Microct- 

has lataljr published an interesting pbalea,’ 1867, pp. 60, 125, 169, 171, 
Emit shewing how domestic sni- 164-198. , 

msls^ which lire in mountainous 
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projection over the eye-brows, is largely developed, andfrthe jaws 
are prognathous to an “ effrayant” degree; so that thefee idiets 
somewhat resemble the lower types of mankind. Their in¬ 
telligence, and most of their mental faculties, are extremely 
feeble. They cannot acquire the power of speech, and are 
wholly incapable of prolonged attention, but are muctf given to 
imitation. They are strong and remarkably active, continually 
gamboling and jumping about, and making grimaces. They 
often ascend stairs on all-fours; and are curiously fond of 
olimling up furniture or trees. \Ve are thus reminded of the 
delight shewn by almost all boys in climbing trees; and this 
again romffcds us how lamttqsuid kidp, originally alpino animals, 
delight to frisk on any hillock, however small. Idiots also 
resemble the lower animals in some other respects; tfius scleral 
cases are recorded of their carefully smelling every mouthful of 
food bofore eating it. One idiot is descrilsid as often using his 
mouth in aid of his hands, whilst hunting for lice. They are 
often filthy in their habits, and have no seme of decency; and 
several cases have bccu published of their bodies being re¬ 
markably hairy. 11 

Amnion .—Many of tho cases to be here given, might have 
been introduced under tho last heading. When a structure 
is arrested in its development, but still continues growing, 
until it closoly resembles a corresponding structure in some 
lower and adult member of the same group, it may in one sense 
be considered as a case of reversion. The lower membors in a 
group give us some idea how the common progenitor was 
probably constructed; and it is hardly crediblo that a complex 
part, arrested at an early phase of embryonic development, should 
go on growing so as ultimately to perform its proper function, 
unless it had acquired such power during some earlier state of 
existence, when tho present exceptional or arrested structure 
was normal. The simple brain of a microcephalous idiot, in os 
far as it resembles that of an npc, may in this seuse be said to 
offer a cose of reversion.” There am other cases which come 

11 Prof, haycock turns up the pp. 46-51. Plnel hat also given i. 
character of brute-like Mints by striking case of hairiness in an 
railing them thmid; ‘ Jourual' n «f Hint. 

Mental Selene*,’ July 1SGJ. I<r. *• In my ‘Variation of Animals 
.Scott t*The [leaf and Dumb,' 'Jnd under Domestication' (vol. ii. p. 57), 
edit., 1870, p. 10) has often oh- 1 attributed the not very rare cases 
served the imbecile smelting their of supernumerary mammal in women 
food. See, on this same subject, to rerersion. I was lest to this as a 
sad oa the hairiness of idiots, lit. probable conclusion, by the additional 
Mauds tey, * Body sad Mind,* 1870, mamma being generally placed 
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i^oro styctly under our present head of reversion. Certain 
stau Jtui^s, regularly occurring in the lower members of the group 


symmetrically on the breast) and 
more especially from one case, io 
which a. jingle efficient mamma 
occurred in the inguinal region of 
a woman, the daughter of another 
woman with supernumerary mam- 
m*. «But I now find (see, for in¬ 
stance, Prof. Freyer, ‘ Der Kampf 
up das Da.'Hin/ 1869, s. 45) that 
maituruE erratic<e occur in other 
situations, as on the back, i^ the 
armpit, on the thigh ; the 

nmmftue in this latter instance 
having given so much milk that the 
child was thus nourished. The pro¬ 
bability that the additional mamma 1 
are due to reversion is thus much 
weakened; nevertheless, it still 
seems to me probable, because two 
pairs are often found symmetrically 
on the hr oast; and of this ^ myself 
have received information in several 
cases. It is well known that some 
I..-mors normally have two pairs of 
mamma 1 on the breast. Five cases 
have been recorded of the presence 
<>f more than a pair of mamma (of 
course rudimentary) in the male 
sox of mankind; see ‘Journal of 
Anat. and Physiology,' 1872, |>. 56, 
for a case given by Dr. Handyside, 
in which two brothers exhibited 
this peculiarity ; see also a paper by 
Dr. Bartels, in * Reichert’s and du 
Pads Keymond’s Archiv.,' 1872, p. 
J«i4. In one of the cases alluded to 
by Dr. Bartels, a man bore five 
mamma, one being medial and 
placed above the navel; Meckel 
von ^iemsbach thinks that this 
latter case is illustrated by a 
medial mamma occurring in certain 
Cheiroptera. On tfle whole, we may 
well doubt if additional mamma 
would ever have been developed in 
both sexes of mankind, had not his 
early progenitors been provided with 
more than a single pair. 

In the above work (vol. ii. p. 12), 
I also attributed, though with much 
hesitation, the frequent cases of 


polydactyl ism in men and various 
animals to reversion. I was partly 
led to this through Prof. Owen’s 
statement, that some of the Ichthy- 
opterygia possess more than five 
digits, and therefore, ns 1 supposed, 
had retained a primordial condition; 
but Prof. Gegenbaur (‘Jenaischen 
Zeitschrift,* B. v. Heft 3, a. 341), 
disputes Owen’s conclmdon. On the 
•fUfc* hand, according to the opinion 
lately advanced by Dr. Gunther, on 
the paddle of Ceratodus, which is 
provided with articulated bony rays 
on both sides of a central chain of 
bones, there seems no great difficulty 
in admitting that six or more digits 
nn one side, or on both sides, might 
reappear through reversion, i am 
informed by Dr. Zouteveon that 
there is a case on reconi of a man 
having twenty-four lingers and 
twenty-four toes J 1 wns chiefly led 
to the conclusion that the presence 
of supernumerary digit* might be due 
to reversion from the fact that such 
digits, not only aro strongly in¬ 
herited, but, as 1 then believed, had 
the power of regrowth after ampu¬ 
tation, like the normal digits of the 
lower vertebrata. But I have ex¬ 
plained in the Second Edition of my 
Variation under Domestication why 
I now place little reliance on the 
n^rded cases of such regrowth. 
Nevertheless it deserves notice, in 
as much as arrested development 
and reversion are intimately related 
processes; that various structures 
in an embryonic or arrested con¬ 
dition, such as a cleft palate, bifid 
uterus, &c. f arc frequently accom- 
pdbied by polydactylism. This has 
been strongly insisted on by Meckel 
and Did ore Geoffrey .St.-Hilaire. But 
at present it is the safest course to 
give up altogether the idea that 
there is any relation between the 
ficvelopment of suj'erntamerary di¬ 
gits and reversion to some lowly 
organised progenitor of man. 
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to which man belongs, occasionally make their appearance in 
him, though not found in the normal human embryo; or? if 
normally present in the human embryo, they become abnormally 
developed, although in a manner which is normal in the lower 
members of the group. Those remarks will be rendered clearei 
by the following illustrations. 

In various mammals tho uterus graduates from a double 
organ with two distinct orifices and two passages, as iy the 
marsupials, into u single organ, which is in no way double 
cxcopt from having a slight internal fold, as in the uigher apes 
and man. ail'lic rodents e^hjpit a perfect series of gradations 
lietwceu these two extreme states, in all mammals the uterus 
is developed from two siuiplo primitive tubes, the interior 
portions of which form the cornua; and it is in the words of 
Dr. Farre, “ by tho coalescence of tho two cornua at their lower 
“ extremities that the body of the uterus is formed in man; 
“ while in those animals in which no middle portion or body 
“ exists, tho cornua remain uuunited. As tho development of 
“ the uterus proceeds, tho two cornua liccomo gradually shorter, 
“ until at length they aro lost, or, as it were, absorbed into the 
“ body of tho uterus." The angles of the uterus are still 
produced into cornua, even in animals os high up in the scale as 
the lower apes and lemurs. 

Now in women, anomalous cases aro not very infrequent, in 
which the mature uterus is furnished with cornua, or is partially 
divided into two organs; and such cases, according to Owen, 
repeat “ tho grade of concontrative development,’’ attained by 
certain rodents. Here perhaps we have an instance of a simplo 
arrest of embryonic development, with subsequent growth and 
perfect functional development; for either side of the partially 
double uterus is capable of performing the proper office of 
gestation. In other and rarer cases, two distinct uterine cavities 
are forrnod, each having its proper orifice and passage/ * No such 
stage is passed through during the ordinary development of the 
embryo; and it is difficult to believe, though perhaps not im¬ 
possible, that the two simple, minute, primitive tubes should 
know how (if such an expression may be used) to grow into two 


" See Dr. A. Farre’* well-koowa brates,’ Toi. iii., 1868, p. 687. Pro- 
article in the * Cyclopedia of Ana- fesavr Turner is * Edinburgh Medi¬ 
um* and Phyiioldgy,’ rol. r. 1859, cal Journal,’ February 1865. 
p. 643. Onto, 1 Anatomy of Verte- 
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distinct Aten, each with a well-constructed orifice and passage, 
aiitl each furnished with numerous muscles, nerves, glands and 
vtissgfs, if they had not formerly passed through a similar course 
of development, as in the case of existing marsupials. Mo one 
will pretend that so perfect a structure as the abnormal double 
uterus iif woman could be the result of mere clianco. But the 
principle of reversion, by which a long-lost structure is called 
back into existence, might servo as tko guide for its full develop¬ 
ment, even after tho lapse of an enormous interval of time. 

l’rofessqg Cancstrini, after discussing the foregoing and various 
aSalogous cases, arrives at the same conclusion as that just 
given. Ho adduces anothqf instant in the case ortho malar 
bone, 10 #hjch, in some of the Quadrumana and other mammals, 
normally consists of two portions. This is its condition in the 
human foetus when two months old; and through arrested develop¬ 
ment, it sometimes remains thus in man when adult, more 
especially in the lower prognathous races. Hence Cancstrini 
concludes that some ancient progenitor of man must have had 
this bone normally divided into two portions, which afterwards 
became fused together. In mjn tho frontal bono consists of a 
single piece, but in tho^rnbryo, and in children, and in almost 
all the lower mammals, it consists of two pieces separated by a 
distinct suture. This suture occasionally persists more or less 
distinctly in man after maturity; and more frequently in ancient 
than in recent crania, especially, as Cancstrini has observed, in 
those exhumed from the Drift, and belonging to the brnchyce 
phalic type. Here again he comes to the* same conclusion as in 
the analogous case of the malar bonos. In this, and other instances 
presently to be given, the causo of ancient races approaching the 
lower animals in certain characters more frequently than do tho 
modern races, appears to be, that the latter stand at a somewhat 

M ‘ Annuario dell* Soc. dei Nntu- tected in about two per cent, of 
ralisti in Modena,’ 1867. p. 81. adult skull*; he also remarks that 
Prof. Caneatrial give* extracts on it more frequently occurs is pro- 
this subject from varioua authorities, gnathoua skulls, sot of the Aryan 
Lnurillard remarks, that as he has race, then is others. See also 0. 
J'oun# a complete similarity is the Delorenii on the same subject; ‘Tre 
form, proportions, and connection of nunri casi d'anomalia dell’osao, 
the two malar bones in serernl imiare,’ Torino, 1872. Also. K. 
human subjects and in certain apes, Morsel)!, 1 Sopra una rara anomalia 
he cannot consider this disposition dell’ oaso malare,* Modena, 1872. 
of the parts as simply accidental. Still more recently Gruber bus 
Another paper on this same anomaly # written a pamphlet on the division 
has been published by Ur. Saviotti of this bone. I give these references 
la the ‘Gaszetta deile Clinicbe,’ ^eranse a reviewer, without nay 
Turin, 187t, where be aaya that* grounds or scrSples, has thrown 
traces of tha division may be de- doubts on my statements. 
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greater distance in the long line of descent from their eitrly semi- 
human progenitors. ■ r 

Various other anomalies in man, more or less analogous ty. the 
foregoing, have been advanced by different authors, as cases of 
reversion; but those seem not a little doubtful, for wo liavo to 
doscend extremely low in tho mammalian series, befurfe we find 
such structures normally present. -1 

In man, tho canine teeth are perfectly efficient instruments for 
mastication. Bnt their truo canine character, as Owen*' re¬ 
marks, “ is indicated by the conical form of the crown, which 
" terminates in an obtuse point, is convex outward and flat St 
" sub-conflfve within, at M>* base o f which surface there is a 
44 feeble prominence. The conical form is best expresses in the 
“ Molaninn races, especially tho Australian. Tho canine is fttoro 
" deeply implanted, and by a stronger fang than the incisors.” 
Nevertheless, this tooth no longer serves man as a special weapon 
for tearing his enemies or prey; it may, therefore, as far as its 
proper function is concerned, be considered as rudimentary. In 
every large collection of human skulls some may bo found, as 
HUckol 4 * observes, with the caniqp teeth projecting considerably 
beyond the others in the same manner as i.i the anthropomorphous 
apes, but in a less degree. In theso cases, open spaces Itctween 
tho tooth in the one jaw nro left for tho reception of tho canines 
of the opposite jaw. An interspace of this kind in a Kaffir 
skull, figured by Wagner, is surprisingly wide. 4 ' Considering 
how few are the ancient skulls which have l<cen examined, 
compared to recent skulls, it is an interesting fact that in at 
least threo cases the canines project largely; and in the Naulette 
jaw they aro spoken of as enormous. 46 

41 A whole series of cases is given if in any way serviceable, for in- 
by laid. GeoHroy St -Hilaire, ‘Hist, stance, in shortening and simplifying 
des Anomalies, tom. iii. p. 437. the course of development ? And 
A reviewer (‘ Journal of Anut. and again, why should not injurious ab- 
Pbysiology,' 1871, p. 308) blames normalities, such as atrophied or liy- 
me much for out having discussed pertrophied parts, which have no 
the numerous cases, which have relation to a former state of eiist- 
been recorded, of Tarious parte ar- ence, occur at an early period, as 
rested in their development. He well as during maturity 7 
says that, according to my theory, ** * Anatomy of Vertebrates,’ vol.‘ 
“every transient condition of gp iii. 1888. p. 323., 

“ organ, during its development,'is “ ‘Ueucrelle Morphologic,’ 1888, 
“ not only a means to an end, but B. ii. a. civ. 

“ once was an end in itself." This 44 Carl Vogt’s 'Lectures on Man,’ 
does not seem to me necessarily to Eng. trnnslat. 1884, p. 151. 
hold good. Why should not varia- ' 44 C. Carter Blake, on a jaw 

tions occur during an early period from La Naulette, 4 Anthropolog. 
of development, having no relation .Review,’ 1887, p. 295. Scnaa t 
to reversion; yet such variations hausen, ibid. 1868, p. 496. 

■light ha preserv e d and accumulated. 
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*0f th(%anthropomorphous apes the males alono have their 
caainos fully developed; but in the female gorilla, and in a less 
degree in tho female orang, these teeth project considerably 
beyoffd the others; therefore the fact, of which I have been 
assured, that women sometimes have considerably projecting 
canines, i9 no serious objection to the belief that their occasional 
great development in man is a*case of reversion to an ape-like 
progenitor. He who rejects with scorn the belief that the shape 
' of hi* own caninos, and their occasional great development in 
other men, are due to our early forefathers having been pro¬ 
vided with theso formidable weapons, will probably reveal, by 
sneering, tho line of his ^cscent^ jor though ho<lo longer 
intends, *or has the power, to uso theso teeth as weapons, ho will 
unconsciously retract his “ snarling muscles" (thus named by 
Sir C. Bell), 4 * so as to exposo them ready for action, liko a dog 
prepared to fight. 

Many muscles are occasionally developed in man, which are 
proper to the Quadrumana or other mammals. Professor 
Vlacovich*' examined forty male subjects, and found a muscle, 
called by him the ischio-pubic, in nineteen of them; in three 
ithers there was a ligament which represented this muscle; and 
in tho remaining eighteen no trace of it In only two out of 
thirty female subjects was this muscle developed on both sides, 
!mt in three others tho rudimentary ligament was present. This 
nuscle, therefore, appears to be much moro common in the 
nale than in the female sex; and on tho lielicf in the desoent 
>f man from some lower form, the fact is intelligible; for it 
las been detected in several of tho lower animals, and in all 
if these it serves exclusively to aid the male in tho act of 
cproduction. 

Mr. J. Wood, in his valuablo scries of papers,** has minutely 
escribed a vast number of muscular variations in man, which 
esemble normal structures in tho lower animals. The muscles 


M ‘The Anatomy of Eipreaiion/ 
444, pp. 110, 131. 

*’ Qpoted by Prof. Caneitrini la 
ic ‘ Annunrio,' he., 1867, p. 90. 
e These paper* ^le*erve rareful 
udy by any one who desire* to 
arn how frequently our moaclea 
iry, and in varying coma to ra¬ 
mble thoae of tba Quadrumana. 
la following reference* relate to 
a ftw point* touched on in my 
at: ‘ Proc. Royal Soc. voL xiv. 
«S, pp. 37&-3M; vol. xv. 1866, 


pp. 241, 242 j vol. iv. 1867, p. 644; 
vol. xvi. 1868, p. 524. 1 may here 
add that I Jr. Marie and Mr. St. 
George Mivart hare ahewn in their 
Memoir on the Lemuroidea (’Tran* 
uuii. Zoolog. Soc.’ vol. vii. 1869, 
p. 96), how extraordinarily variable 
Kune of the muaclet are in three 
animal*, the loweet member* of the 
4’rimate*. Gradation*, alao, in the 
muaclea leading to atructures found 
in*animal* atill lower in the aeaie, 
are numerou* In the Lemuroidea. 



42 


The Descent of Man. 


Part I. 


which closely resemble those regularly present in ovfc nearest 
allies, the Quadromana, are too numerous to be here even 
specified. In a single male subject, having a strong bodily 
frame, and well-formed skull, no less than seven muscular varia¬ 
tions were observed, all of which plainly represented muscles 
proper to various kinds of apes. This man, for instance, had on 
both sides of his neck a true and powerful “ levator clauiculte ,” 
such as is found in all kinds of apes, and which is said to occur, 
in about one out of sixty human subjects." Again, this man 
had “ a special abductor of the metatarsal bone qf the fifth 
“ digit, such as Professor Huxley and Mr. Flower have sheVn 
“to existftraiformly in t.hft> ; glier and lower apes.” I will givo 
only two additional cases; the acromio-basilar muscle'is found 
in all mammals below man, and seems to be correlated w«th a 
quadrupedal gait , 60 and it occurs in about one out of sixty 
human subjects. In the lower extremities Mr. Bradley “ found 
an abductor oasis metatarsi quinti in both feet of man; this muscle 
had not up to that time been’recorded in mankind, but is 
always present in the anthropomorphous apes. The muscles of 
the hands and arms—parts which are so eminently characteristic 
of man—are extremely liable to vary) so as to resemble the 
corresponding muscles in the lower animals . 61 Such resem¬ 
blances are either perfect or imperfect; yet in the latter case 
they.aro manifestly of a transitional nature. Certain variations 
are more common in man, and others in woman, without our 
being able to assign any reason. Mr. Wood, after describing 
numerous variations, makes the following pregnant remark: 
“ Notable departures from the ordinary type of the muscular 
“ structures run in grooves or directions, which must be taken 
“ to indicate somo unknown factor, of much importance to a 
“ comprehensive knowledge of general and scientific anatomy ,” 13 


*• See also Prof. Maealister in 
* Proc. R. Irish Academy/ vol. x. 
18B8, p. 124. 

*• Mr. Champneys in 1 Journal of 
Annt. and Phys.’ Nov., 1871, p. 178. 

11 ‘Journal of Anat. and Phys.’ 
May, 1872, p. 421. 

** Prof. Maealister (ibid. p. 121) 
has tabulated his observations/and 
finds that muscular abnormalities 
are most frequent in the fore-arins, 
secondly, in the face, thirdly, in the 
foot, &c. 

** The Rev. Dr. Haughton, after 

S iring (‘Proc. ft. Irish Academy/ 
one 27, 1864, p, 715) a remark¬ 


able case of variation in the human 
fleior po/licis bmgvs, adds, “This 
“ remarkable example shews that 
“ man may sometimes possess the 
“ arrangement of tendons of thumb 
“ and fingers characteristic of the 
“ macaque; but whether such a 
“ case should be regarded as a 
“ macaque passing upwards into a 
“ man, or a man passing downwards 
“ into a macaque, or as a congenita) 
“ freak of nature, I cannot under- 
“ take to say.” it is satisfactory 
to hear so capable an anatomist, 
and so embittered an opponent of 
evolutionism, admitting even the 
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That t^s unknown factor is reversion to a former state of 
existence may be admitted as in the highest degree probable 44 
It is cypte incredible that a man should through mere accident 
abnormally resemble certain apes in no less than seven of his 
muscles, if there had been no genetio connection between them. 
On the otter hand, if man is descended from some ape-like 
creature, no valid reason can be assigned why certain muscles 
should not suddenly reappear after an interval of many thou¬ 
sand generations, in the same manner as with horses, asses, and 
mules, darle-coloured stripes suddenly reappear on the legs, 
un* shoulders, after an interval of hundreds, or more probably 
of thousands of generations. ^ — 

, These Various cases of reversion are so closely related to those 
of rudimentary organs given in the first chapter, that many of 
them might have been indifferently introduced either there or 
here. Thus a human uterus furnished with cornua may be said 
to represent, in a rudimentary condition, the same organ in its 
normal-state in certain mammals. Some parts which are rudi¬ 
mentary in man, as the os coccyx in both sexes, and the mammss 
in the male sex, are always present; whilst others, such as the 
supracondyloid foramen, enly occasionally appear, and therefore 
might have been introduced under the head of reversion. These 
several reversionary structures, as well as the strictly rudi¬ 
mentary ones, reveal the descent of man from some lower form 
in an unmistakable mannor. 

1 Correlated Variation —In man, as in the lower animals, many 

| structures are so intimately related, that when one part varies 
so does another, without our being able, in most coses, to assign 
any reason. We cannot say whether the one part governs the 
other, or whether both are governed by some earlier developed 


possibility of either of his first pro¬ 
positions. Prof. Macalister has also 
described (‘Proc. R. Irish Acad.* 
vol. z. 1864, p. 138) variations in 
the Jfamr pollicii Umgus % remarkable 
fsbm tneir relations to the same 
muscle in the Quadrumana. 

44 Since the first*cdition of this 
book appeared, Mr. Wood haa pub¬ 
lished another memoir in the ( Phil. 
Transactions,* 1870, p. 83, on the 
varieties of the muscles of the human 
neck, shoulder, and chest. He here 
shews how extremely variable these 
muscles are, and how often an I how 


closely the variations resemble the 
normal muscles of the lower ani¬ 
mals. He sums up by remarking, 
“ It will be enough for my purpose 
44 if I have succeeded in shewing 
“ the more important forms which, 
44 when occurring as varieties in the 
44 h&man subject, tend to exhibit in 
44 a sufficiently marked manner what 
44 may be considered as proofs and 
44 examples of the Darwinian prln- 
# ciple of reversion, or law of in- 
44 heritance, in this departing of 
44 anatomical se’enep.’* 



The Descent of Man. 


Part I. 


44 


part Various monstrosities, as I. Geoffroy repeatedly* ( nsists, are 
thus intimately connected. Homologous structures are 'par¬ 
ticularly liable to change together, os we see on the opposite 
sides of the body, and in the upper and lower extremities. 
Meckel long ago remarked, that when the muscles of the arm 
dojart from their proper typo, they almost always iiliitate those 
of the leg; and so, conversely, with the muscles of the legs. The 
organs of sight and hearing, the teeth and hair, the colour of the 
skin and of the hair, colour and constitution, are more or less cor-' 
related." Professor Schaaffhauseu first drew attention to the 
relation apparently existing between a muscular frame and 
the strifcigly-pronounce^snpra-o^bital ridges, which are so 
characteristic of the lower races of man. 

Besides the variations which can be gronped with rojrc or 
less probability under the foregoing heads, there is a large class 
of variations which may bo provisionally called spontaneous, for 
to our ignoranco they appear to arise without auy exciting 
cause. It can, however, bo shewn that such variations, whether 
consisting of slight individual differences, or of strongly-marked 
and abrupt deviations of structure, depend much more on the 
constitution of the organism than on the nature of the condi¬ 
tions to which it has been subjected. 5 * 

Hair of Increase.— Civilised populations have been known 
under favourable conditions, as in tho United States, to doublo 
their nuinlwrs in twenty-live years; and, according to a calcula¬ 
tion by Kulor, this might occur in a little over twelve years. 57 At 
tho formor rate, tho present imputation of the United States 
(thirty millions), would in 057 years cover the whole terraqueous 
glolsi so thickly, that four men would have to stand on each 
square yard of surface. Tho primary or fundamental check to 
tho continued increase of mail is tho difficulty of gaining 
snhsiBtcnce, and of living in comfort. We may infer that this is 
tho case from what we see, for instance, in the United States, 
whero sulwistenco is easy, and there is plenty of room. If such 
means were suddenly doubled in Great Britain, onr number would 
bo quickly doubled. With civilised nations this primary'check 
acts chiefly by restraining marriages. Tho greater death-rate of 
infants in tho jworcst chutes is also very important; as well as 

“ The authorities for these sere- my ‘ Variation of Animals and Plant* 
rul statement* are given in my tinier Itomeatkation.’ 

'Variation ut Annuals under LVt- 41 See the ever memorable' Easay 
••attention,' vol. ii. pp. 320-335. on the Principle of Population,' by 

" Thia wholly subject has been the Rev. T. Malthas, vol. i. 1826, p. 
ibnoaod in chap. Min. v„t. ii. of 8, 517. 
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lie*great«4mortality, from various diseases, of the inhabitants of 
crowded <tad miserable houses, at all ages. The effects of severe 
epidemics and wars are soon counterbalanced, and more than 
counttfbalanced, in nations placed under favourable conditions. 
Emigration also comes in aid as a temporary chock, but, with 
the extremity poor classes, not to any great extent. 

There is reason to suspect, as Malthus has remarked, that the 
reproductive power is actually less in barbarous, than in civilised 
traces. «Wo know nothing positively on this head, for with 
savages no census has been taken; but from tho concurrent 
testimony of missionaries, and of others who have long resided 
with sucli peoplo, it ap|>ears that theu^milics are usualQr small, 
and large bnes rare. This may lie partly accounted for, as it is 
believed, by the women suckling their infants during a long 
time; but it is highly probable that savages, who often suffer 
much hardship, and who do not obtain bo much nutritious food 
as civilised men, would be actually less prolific. I have shown 
in a former work, 1 * that all our domesticated quadrupeds and 
birds, and all our cultivated plants, are more fertile than tho 
corresponding species in a state of naturo. It is no valid 
objection to this conclusion that animals suddenly supplied with 
an excess of food, or when grown vory fat; and that most plants 
on sudden removal from very poor to very rich soil, aro 
rendered more or less sterile. Wo might, therefore, expect that 
civilised men, who in one sense aro highly domesticated, would 
ho more prolific than wild men. It is also probablo that tho 

I increased fertility of civilised nations would lieoomo, as with our 
domestic animals, an inherited character: it is at least known 
that with mankind a tendency to produce twins runs in 
families. - 

Notwithstanding that savages appear to bo less prolific than 
civilised people, they would no doubt rapidly increase if their 
numbers were not by some means rigidly kept down. The San- 
tali, or hill-tribes of India, have recently afforded a good illustra¬ 
tion of this fact; for, as shewn by Mr, Hunter,*they have 
increased at an extraordinary rate since vaccination has been 
introduced, other pestilences mitigated, and war sternly repressed. 
This increase, however, would not have been possible had not 
theee rode people spread into the adjoining districts, and worked 
for hire. Savages almost always marry; yet there is some 
prudential restraint, for they do not commonly marry at the 

I H ‘Variation of Animal* and Foreign Mediu*Chinirg. Karlov, 
Plant* aadcr Domaatication,' roL ii. Julr, 1863, p. 170. 
pp. 111-113, 163. “•‘Tho Annals of Kora] Basra!, 

* Mr. Sadgwiei, 1 British and by W. W. H an tor, 1868, p. 238. 
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earliest possiblo ago. The young men are often required to alien 
that they can aupport a wife; and they generally h|ve fiart tc 
earn the price with which to purchase her from her parents. 
With savages the difficulty of obtaining subsistence occasionally 
limits their number in a much more direct manner than with 
civilised peoplo, for all tribes periodically suffer from severe 
famines. At such times savages are forced to devour much bad 
food, and their health can hardly fail to be injured. Many 
accounts havo been published of tbeir protruding stomwhs anal* 
emaciated limbs after and during famines. They |re then, also, 
compelled to wander much, and, as I was assured in Australia, 
their iiKants perish in |pyfo numbers. As famines are period¬ 
ical, depending chiefly on extreme seasons, all tsibes must 
fluotuate in number. They cannot steadily and regularly 
increase, as there is no artificial increase in the supply of food. 
Savages, when hard pressed, encroach on each other’s territories, 
and war is the result; but they are indeed almost always at war 
with their neighbours. Thoy are liable to many accidents on 
land and water in their search for food; and in some countries 
thoy suffer much from the larger beasts of prey. Even in 
India, districts havo been 'depopulated by the ravagoa of 
tigers, 

Malthus has discussed theso several checks, but he does not 
lay stress enough on wlmt is probably the most important of all. 
namoly infanticide, especially of female infants, and the habit of 
procuring abortion. Theso practices now prevail in many 
quarters of the world; and infanticide seems formerly to have, 
prevailed, as Mr. M'Lemmn" has shewn,on a still more extensive 
scale. These practices apjiear to have originated in savages re¬ 
cognising the difficulty, or rather the impossibility of snp|iorting 
all the infants that are tx>m. Licentiousness may also be added 
to the foregoing chucks; but this docs not follow from failing 
moons of subsistence; though thero is reason to believe that in 
some rases (as in Japan) it has been intentionally encouraged 
os a means of koepitig down the population. 

If wo look lock to on extremely remoto epoch, before man had 
armed at the dignity of manhood, ho would have boon guided 
more by instinct aud less by reason than are the lowest savifecs 
at the present time. Our early scmi-humalt progenitors would 
not have practised infanticide or polyandry; for the instincts of 
the lower animals are never so perverted “as to lead them ro- 


*’ ‘Primitir* Marriage,' lSSJ.a 
" A writer in Ota • Spectator 1 
t,Mamh l-JUi, ,187|, p, 3S0) %om- 


nwnU m follow* no this pSMtjrn ; 
“Mr. Darwin tinda himo'lfVompahad 
“ to raiatrodaot a atw doctnna of tho 
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gularly to^destroy their own offspring, or to be quite devoid of 
jealousy. ‘.There would have been no prudential restraint from 
marriage, and the sexes would have freely united at an early age. 
llencetho progenitors of man would have tended to inoreaso 
rapidly; but checks of some kind, either periodical or constant, 
must bave°kept down their numbers, oven more sovorely than 
with existing savages. What the preciso nature of these chocks 
were, we cannot say, any more than with most other animals, 
t Wo know that horses and cattle, which are not extromely prolific 
animals, wh?n first turned loose in South America, increased at 
an^enormous rate. The elephant, tho slowest breeder of all 
known animals, would in a jew thoqg^id years stock the whole 
world, 'x’ho increaso of every species of monkoy must be 
checked by some means; but not, as Urchin remarks, by tho 
attacks of toasts of prey. No one wjll assumo that the actual 
power of reproduction in tho wild horses and cattlo of America, 
was at first in uny sensible degreo increased; or that, as each 
district bocamo fully stocked, this same power was diminished. 
No doubt in this case, ami in all others, many checks concur, 
and different checks under different circumstances; periodical 
dearths, depending on unfavourable seasons, being probably tho 
most important of all. So it will have been with the early pro* 
genitors of man. 

S'ahtrnl S-l'ction.—Wo have now scon that man is variablo in 
Imdy and mind; and that tho variations are induced, either 
i directly or indirectly, by the samo general causes, and obey tho 
samo general laws, as with tho lower animals. Man has spread 
widely over tho faco of tho earth, and must havo been exposed, 
during his incessant migrations, ,s to tho most diversified con¬ 
ditions. Tho inhabitants of Tierra del Fuogo, tbo Capo of Good 
Hope, and Tasmania in the one hemisphere, and of tho Arctic 
regions in the other, must havo passed through many climates, 

“ fall of man. He shew* that the “ by the many foul anatoms, e«- 
" instinct* of the higher animal* “ pecialiy u to marriage, of savage 
“ are far nobler than the habita of 11 trite**. What doe* the Jewish 
“■savage races of men, and he find* “ tradition of the moral degenara* 
“ himself, therefore, compelled to “ lion of man through hi* snatching 
“ re-introduce,—in a form of the “ et’ t knowledge forbidden him 
“ substantial orthodmy of which he “ b) bis highest instinct assert 
“ appear* to be quite unconacioua,— “ beyond this t” 

* and to introduce a* a scientific 11 See some good remarks to this 
“ hypothesis the doctrine that man’s Wect by W. Stanley Jevone, “ A 
“ gain of kamtUdit waa the cease of “ Heduction from Darwin’a Theory," 
“ a temporary but long-endoring ' Stature,’ 1869, p. £31. 

“ moral deterioration, as indicated 
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and changed their habits many times, before they re^hed their 
present homos. M The early progenitors of man must also have 
tended, like all other auimals, to hare increased beyont^ their 
of subsistence; they must, therefore, occasionally have 
been exposed to a struggle for existence, and consequently to the 
rigid law of natural selection. Beneficial variations 9l all kinds 
will thus, either occasionally or habitually, have been preserved, 
and injurious ones eliminated. I do not refer to strongly-marked 
deviations of structure, which occur only at long internals of • 
time, but to mere individual differences. We know^or instance, 
tliat the muscles of our hands and feet, which determine ' 6 ur 
powers ft* moveruont, arojli§ble, lik^those of the lower animals * 
to incessant variability. If then tho progenitors of mdh inhabit¬ 
ing any district, especially one undergoing some change“in its 
conditions, were divided into two equal bodies, the one half 
which included all the individuals best adapted by their powers 
of movement for gaining subsistence, or for defending themselves, 
would on an avorage snrvivo in greater numbers, and procreate 
more offspring than the other and less well endowed half. 

Man in tho rudest state in wjiich ho now exists is tho most 
loiuinant animal that has ever appeared on this earth He has 
ipread more widely that any other highly organised form: and 
dl others have yielded Indore him Ho manifestly owes this 
nunonxo superiority to his intellectual faculties, to his social 
labits, which lead him to aid aad defend his fellows, and to his 
orporeal structure. The supremo importance of these characters 
tas lieon proved by tho final arbitrament of tho battlo for life, 
.’hrough his powers of intellect, articulato language has been 
volved; and on this his wonderful advancement has mainly 
leponded. As Mr. Clmuncey Wright remurks : M “ a psychological 
analysis of thu faculty of languago shews, that oven the smallest 
proficieuey iu it might require more brain power than the 
greatest proficiency in any other direction.” Ho has invented 
ud is able to use various weapons, tools, traps, &c , with which 
a defends himself, kills or catches prey, and otherwise obtains 
«xi. Hu has made rafts or canoes for fishing or crossing over 
i neighbouring fertile islands. He has discovered the art of 

H Latham, ‘ Man anil his MCJ’ra- “ clawed in ’any of the above 
ISM, p. 135. “ groups." These muscles differ 

'* Messrs. Murie and Mivart in even on (he oppoeite sides of the 
sir ' Anatomy of the Lemuroidea' same individual. 

Transact. itoolog. Soc.' vol. v* M Limits of Natural Selection, 
S9,pp. 96-98) say, "some muscles ‘North American Review,’ Oct. 
uu so irregular in their dislribu- 1870, p. ‘395. 
lie* that they cannot ba wall 
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mating fUfc, by which hard and stringy roots can be rendered 
digtfctible^.and poisonous roots or herbs innocuous. This dis¬ 
covery fire, probably the greatest ever made by man, excepting 
language, dates /rom beforo the dawn of history. These several 
inventions, by which man in the rudest stato lias becorno so pre¬ 
eminent, aft; the direct results of the development of his powers 
of observation, memory, curiosity, imagination, and reason. I 
cannot, therefore, understand how it is that Mr. Wallace 117 main¬ 
tains, 4hat “natural selection could only have endowed the 
* savage with a brain a littlo superior to that of an n]x».” 

Although the intellectual powers and social habits of man are 
of paramount importance to him, \v%-enust not nndeffato the 
important of his bodily structure, to which subject tho remain¬ 
der ofuthia chapter will Ik) devoted; tho development of the in¬ 
tellectual and social or moral faculties being discussed in a later 
chapter. 

Even to hammer with precision is no easy matter, as every 
one who has tried to learn carpentry will admit. To throw a 
stone with as truo an aim as a Kuegian in defending himself, or 
in killing birds, requires the most consummate perfection in tho 
correlated action of the mnscles of tho band, arm, and shoulder, 
and, further, a fine sense of touch. In throwing a stone or spear, 
and in many other actions, a man must stand firmly on his foot; 
and this again demands the perfect co-adaptation -of numerous 
muscles. To chip a flint into the rudest tool, or to form a 
liarbed spear or hook from a Inme, demands the use of a perfect 
hand; for, as a most capable judge, Mr. Schoolcraft, 6M remarks, 
tho shaping fragments of stone into knives, lances, or arrow-heads, 


°* ‘Quarterly Review,' April 
I860, p. 892. Thi* subject in more 
fully discussed in Mr. Wallace’s 
‘ Contributions to the Theory of 
Natural Selection/ in width 

all the es<\y* referred to in this 
work are republished. The ‘ ivoiy 
on Man’ has been ably criticised by 
Rrof. ClaparWe, one of the most 
dtigiQguhhed zoologists in KurojM*, 
in an arti<Ie published in the 
‘ Bibliothbpie Univ« rselle/ June 
1870. The remark quoted in my 
test will surprise every one who 
has rend Mr. Wallace’s celebrated 
paper on 4 The Origin of Human 
Races deduced from the Theory of 
Natural Selection/ originally pub¬ 
lished in the 4 Anthropological Re¬ 
view/ May 1864, p. clviii. 1 cannot 


here resist quoting a most lust 
remark by Sir .1, Lubbock (‘ rr*»- 
historic Times/ 1865, p. 479) in 
reference to this paper, namely, that 
Mr. Wallace, 44 with charaetcristic 
44 unnelfiKhness, astnbes it (i. e. the 
44 idea of natural selection) unre- 
44 servedly to Mr. Darwin, although, 
44 as is well known, he struck out 
“ the idea independently, and ptib- 
44 liahecl it, though not with the 
44 sar S3 elaboration, at the same 
44 time/' 

M Quoted by Mr. Lawson Tail in 
his 4 Ijiw of Natural Selection/— 
‘{hibliu Quarterly Journal of Medi- 
cal Science/ Keb. 1869. Dr. Keller 
is likewise quoted to the some 
effect. • 
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shews " extraordinary ability and long practice.” Tt^is is to a 
great oxtent proved by the fact that primeval men practi&d a 
division of labour; each man did not manufacture his o^vn flint 
tools or rude pottery, but certain individuals appear to have 
devoted themselvos to such work, no doubt receiving in exchange 
the produco of tho chase. Archaeologists are convinced that an 
enormous interval of timo elapsed before our ancestors thought 
of grinding chipped flints into smooth tools. One can hardly 
doubt, that a roan-like animal who possessed a hand attd arm 
sufficiently perfoct to throw a stono with precision or to form a 
flint into a rude tool, could, with sufficient practice, as fa# as 
mechatfrcal skill alone tic» concerned, mako almost anything 
which a civilised man can make. The structure of the hand ip 
this respect may bo compared with that of tho vocal Organs, 
which in the apes aro used for uttering various signal-cries, or, 
as iu one genus, musical cadences; but in man the closely 
similar v<x:al organs havo become adapted through the inherited 
effects of uso for the utterance of articulato languago. 

Turning now to tho noarcst allies of men, and therefore to the> 
liest representatives of our early progenitors, wo find that the 
hands of tho Qnadrumnna aro constructed on the same general 
pattern as our own, but aro far less perfectly adapted for diver¬ 
sified uses. Their hands do not Rerve for locomotion so well 
as the foot of a dog; as may lio seen in such monkeys as the 
chimpanzee and orang, which walk on the outer margins of 
tho palms, or on tho knuckles.*’ Their hands, however, are 
admirably adapted for climbing trees. Monkeys seize thin 
branches or ropes, with tho thumb on one sido and the fingers 
and palm on the other, in the same, manner as wo do. They can 
thus also lift rather large objects, such as tho neck of a bottle, to 
their mouths. Baboons turn over stones, and scratch np roots 
with their hands. They seizo nuts, insects, or other small 
objects with tho thumb in opposition to the fingers, and no 
doubt thoy thus extract eggs and tho young from the nests of 
birds. American monkeys beat the wild oranges on the branches 
until tho rind is cracked, and then tear it off with the fingers of 
tho two hands. In a wild state they break open hard fn.its 
with stones. Other monkeys open mussel-^jiells with the two 
thumbs. With thoir finfters they pnll out thorns and bars, and 
hunt for each other’s parasites. They roll down stones, or throw 
them nt their enemies: nevertheless, they aro clumsy in these 
various Bet ions, and, ss I ha^ myself seen, are quite nnable to 
throw a stono with prccisiqp. 

“ Owon, Anatomy of Vartobratn,' rot. iii. p, 71, 
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It seemi|to me far from true that because " objects are grasped 
" cftunsifj ” by monkoys, " a much less specialised organ ot 
“ prehension ” would havo served them T ' equally woll with 
their present hands. On the contrary, I see no reason to doubt 
that more perfectly constructed hands would havo been an 
advantages them, provided that they were not tlms rendered 
less fitted for climbing trees. Wo may suspect tliat a hand as 
perfect as that of man would have been disadvantageous for 
climbiag; for the most arboreal monkeys in the world, namely, 
Ateles in Ajncrica, Colobus in Africa, and Hylobatos in Asia, 
ar<i*either thumbless, or their toes partially cohere, so that their 
limbs are converted into mem graspjpg^iooks. 71 * 

As sooi?as some ancient member in the great series of the 
*Primntes came to bo loss arboreal, owing to a chango in its 
manner of procuring subsistence, or to some chango in the 
surrounding conditions, its habitual manner of progression would 
have been modified: and thus it would havo been rendered more 
strictly quadrupedal or bipedal, llaboons frequent hilly and 
rocky districts, and only from necessity climb high treos; 1 ' and 
they have acquired almost the gait of a dog. Man alone has 
become a biped; and wee can, I think, partly sec how he lias 
come to assume his erect attitude, which forms one of his most 
conspicuous characters. Man could not have attained his present 
dominant position in the world without the uso of his hands, 
which are so admirably adapted to act in obedience to his will. 
Sir C. Bell" insists that “ tbo hand supplies all instruments, 
“ and by its correspondence with the intellect gives him univer- 
« sal dominion.” But tho hands and arms could hardly havo 
becorao perfect enough to have manufactured weapons, or to 
havo hurled stones and spears with a true aim, as long as they 
were habitually used for locomotion and for supporting the 
whole weight of the laxly, or, as before remarked, so long as they 
were especially fitted for climbing trees. Such rough treatment 
would also have blunted tho sense of touch, on which thoir 
delicate use largely depends. From these causes alone it would 
have been an advantage to man to become a biped; bnt for 


• '• * Quarterly Kcview,’ April 
1889. p. 392. . 

In UijUMUm lyndact’/hu, u 
the name expresses, txro of the toes 
regularly cohere; and this, as Mr. 
Biyih informs me, is occasionally 
the case with the toes of //. agtiu, 
Uir. and leuciscus. Colobus is strictly 
arboreal and extraordinarily aettre 
(Brahm, * Thierleben,’ B. I. ». 50), 


but whether a better rlimber than 
the species of the allied genera, I do 
not "now. It dwerree notice that 
the feet of the sloths, the moat 
arboreal animals in the world, art 
wonderfully honk-hke. 

• ’* Brehm, ‘Thierleben,’ B. i. t, 
80 

‘‘The Hand,* be. ‘Bridge- 
water Trotiae,’ 1833, p. 38. 
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many actions it is indispensable that the arms and wl^de npper 
part of the body should be free; and ho must for this (fad sUnd 
firmly on his feet. To gain this great advantage, ttie feet have 
been rendered flat; and tho great toe has been peculiarly ?nodi- 
fiod, though this has entailed the almost complete loss of its 
power of prehension. It accords with the principle of the 
division of physiological lalieur, prevailing throughout tho 
animal kingdom, that ns the hands became perfected for pre¬ 
hension, tho feet should have become perfected for support and 
locomotion. With somo savages, however, the foot lias not 
altogether lost its prehensile jlower, as shewn by tfieir manner 
of elimbigg trees, and of jising them in other ways 71 
J f it lie an advantage to man to staid firmly on his f.ct and to 
have his hands and arms free, of which, from his pre-erjinent * 
success in the battlo of life, thero can lie no doubt, then I can see 
no reason why it should not have been advantageous to the 
progenitors of man to have liecomo more and more erect or 
bipedal. They would thus hnvo boon better able to defend 
themselves with stones or clubs, to attack their prey, or other¬ 
wise to obtain food. The Ix'st built individuals would in the 
long run have succeeded liesf, and Jiavc survived in laTger 
numbers. It the gorilla and a few allied forms had become 
extinct, it might have lieen argued, with great force and apparent 
truth, that an animal could not have lieen gradually converted 
from a i|uadruj>od into a biped, as all tho individuals in an 
intermediate condition would have lieen miserably ill-fitted 
for progression. Hut wo know (ami this is well worthy of 
relleetion) that tho nnthropomnrphoiiR apes are now actually in 
an intermediate condition ; and no one doubts that they are on 
tho whole well adapted for their conditions of life. Thus the 
gorilla runs with a sidelong shambling gait, but more commonly 
progresses by resting oil its limit hands. Tho long-armed apes 
occasionally use their arms like crutches, swinging their bodies 
forward tietweon them, and some kinds ef Hylobatcs, without 
having lieen taught, can walk or run upright with tolerable 
quickness; yet they move awkwardly, and much less securely 
than man. Wo see, in short, in existing monkeys a manner of 
progression intermediate between that of a quadruped and a 


u Nickel has an eicellent dis- 
rutoion on the steps by which man 
Wnm** a bipod: « Xattirliehe Schop- 
fungsgescluchte,* 1868. s. 507. l>r* 
Hnchn^r (' (’onfermt^s *ur la Thdorie 
Ikirwinienne,' 1^6 9. p, \ 35) hfcs 
good cimi of the use of the 


foot na a prehensile organ by innn; 
and has aNo written on the manner 
of progression of the higher apes, to 
which 1 allude in the following 
paragraph : see nUo Owen (‘ Anatomy 
of Vertebrate*,* rol iii. p. 71) ou 
this latter subject. 
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l>i|j« 1; wit, as an unprejudiced judge ,s insists, the anthropomor¬ 
phous apes approach in structure more nearly to tho bipedal 
thereto the quadrupedal type. 

As the progenitors of man became more and more erect, with 
their hangs and arms more and more modified for prehension 
and other purposes, with their feet and legs at the samo time 
transformed for firm support and progression, endless other 
•changes of structure would have becomo necessary. Tho pelvis 
would have to be broadened, tho spino peculiarly curvod, and the 
hcjpd fixed «in an altered position, all which changes have been 
attained by man. l’rof. SchaafTlmusenmaintains^hat "the 
“ powerful mastoid processcpof thotatntiun skull are tho rosnlt of 
i “ his erect position;” and these processes are absent in theornng, 
chimpanzee, &c., and are smaller in tho gorilla than in man. 
Various other structures, which appear connected with man’s 
erect position, might here have been added. It is very difficult 
to decide how far thuso correlated modifications are tho result of 
natural selection, and how far of tho inherited effects of the 
increased use of certain parts, or of tho action of one part on 
another. No doubt tlieso meamvof change often co-operate: thus 
when certain muscles, anti the crests of bone to which thoy aro 
attached, becomo enlarged by habitual use, this shews that 
certain actions are habitually performed and must bo serviceable, 
llonco tho individuals which informed them liest, would tend 
to survivo in greater numbers. 

Tho free uso of tho arms and hands, partly tho cause and 
partly tho result of man’s erect position, appears to have led in an 
indirect manner to other modifications of structure. Tho early 
male forefathers of man were, as previously stated, probably 
furnished with great canine teeth; but as thoy gradually 
acquired tho habit of using stones, clubs, or other weapons, for 
fighting with their enemies or rivals, they would uso their jaws 
and teeth less and less. In this cose, tho jaws, together with tho 
teeth, would become reduced in size, as wo may foe! almost suro 
from innumerable analogous eases. In n future chapter wo 
shall moot with a closely jsirallel case, in tho reduction or com¬ 
plete disappearance of tho canine teeth in male ruminants, 
apparently in religion with tho development of thoir horns; and 
in-horses, in relation to their habit of fighting with their incisor 
teeth and hoofs. 

•• Prof. ISrnra, La Constitution ^lio Skull,’ translated in ‘ Ambro¬ 
ses Vertibrn caudales; ‘U Kevua pological Iteview,’ Oct. 1808, p. 
il'Anlhropolope,’ 1872, p. 20, 4‘JH. Own (• Anatomy of Verte- 

(separate cope) brates.' vol. ii. 18011, p. 451) on tb« 

>• ‘On the Primitive Form of maatoid processes in the higher apa. 
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In the adult male anthropomorphous apes, as Ri^jmcyer,” 
and others, hare insisted, it is the effect on tho skull of the great 
development of the jaw-muscles that causes it to differ so greatly 
in many respects from that of nian, and has given to these 
animals "a truly frightful physiognomy.” Therefore, fa the jaws 
and teeth in man’s progenitors gradually became reduced in size, 
tho adult skull would have come to resemble more and more 
that of existing mam As we shall hereafter see, a great reduction , 
of tho canine teeth in tho males would almost certainly affect tho ’ 
teeth of the fomales through inheritance. > l( 

As thoyarious raontal faculties gradually developed themselves 
tho brain would almost cfc,tainly<,becomo larger. No one, I 
presumo, doubts that tho largo proportion which the size of 
man’s brain bears to his body, compared to the same proportion 
in tho gorilla or orang, is closely connected with his higher 
mental jiowers. We moot with closely analogous facts with 
insects, for in ants tho cerebral ganglia are of extraordinary 
dimensions, and in all the llymcnoptera these ganglia are many 
times largor than in tho less intelligent orders, such as beetles.’* 
i n tho other hand, no ouo svpposcs that the intellect of any 
two animals or of any two men can lie accurately gauged by the 
cubic contonts of thoir skulls. It is certain that there may be 
extraordinary mental activity with an extremely small absolute 
mass of nervous matter: thus the wonderfully diversified 
instincts, mental powers, and affections of ants are notorious, 
yet their cerebral ganglia are not so large as tho quarter of a 
small pin’s head Under this point of view, tho brain of an ant is 
one of the most marvellous atoms of matter in the world, perhaps 
more so than tho brain of a man. 

Tho belief that there ox ids in man somo close relation between 
tho size of tho brain and the development of the intellectual 
faculties is supported by tho comparison of tho skulls of savage 
and civilised races, of ancient and modern people, and by the 
analogy of the whole vertebrate series. Ur. J. Barnard Davis baa 
proved,” by many careful measurements, that tho mean internal 
capacity of the skull in Euro|ieans is fti-3 cubic inches; in 
Americans 87-5; in Asiatics ,H7l; and in Australians only 810 
cubic inches. Professor Broca' 0 found that the nineteenth century 

" • bit fimuen Jcr Thierwclt, romiA.rti,’ 1870, p. 14. My son, 
»m« Itotr.ichtung iu Darwin’s Lcnre,’ Mr. F. Darwin, dissected for me the 
. cerebral ganglia of the Formica 
Dujardin, ‘ Aunsles dea Sc, r»fj. 

Nat, ,!rd series Zoning, tora. xiv. T# 1 Philosophical Transactions, 
18.»0, p, 2o:i. S8* also Mr. Ia>wne, 1889, p. 51.t. 

* Anatomy and Phj*. ,.f the .!/*<■,! « ■ Lm Ss'lsctiona,’ M. P. Bran, 
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skills frol 1 graves in Paris were larger than those from vaults 
of the twelfth century, in the proportion of 1484 to 1426; and 
that the increased sizo, as ascertained by measurements, was 
ciclulively in the frontal part of the skull—the seat of the 
intellectual faculties. Prichard is persuaded that the present 
inhabitants of Britain have “ much more capacious brain-cases " 
than the ancient inhabitants. Nevertheless, it must be admitted 
s that some skulls of very high antiquity, such as the famous one 
of Neanderthal, are well developed and capacious." With 
respect to lower animals, M. E. Lartot," by comparing the 
erluia of tertiary and recent mammals belonging to tho same 
groups, has come to the remarkabl^cqpclusion that tkb brain is 
a generally*larger and the convolutions are more complox in the 
morewecent forms. On tho other hand, I havo shewn" that the 
brains of domestio rabbits are considerably reduced in bulk, in 
comparison with those of the wild rabbit or hare; and this may be 
attributed to their having been closely coniined during many 
generations, so that they havo oxertod their intellect, instincts, 
senses and voluntary movements but little. 

The gradually increasing weight of tho brain and skull in 
man must have inlluencod tho development of tho supporting 
spinal column, more especially whilst ho was becoming erect. 
As this change of position was being brought about, tho internal 
pressure of the brain will also have influenced the form of the 
skull; for many facts show how easily tho skull is thus affected. 
Ethnologists lielievo that it is modilicd by tho kind of cradle in 
which infants sleep. Habitual spasms of tho musclus, and a 
cicatrix from a severe burn, have permanently modified tho facial 
bones. In young persons whoso heads havo become fixed either 
sideways or backwards, owing to discaso, ouo of tho two eyes has 
changed its position, and tho shape of tho skull has been altered 


* Revue d’Anthropologies/ 1873 ; 
*eo also, as qui*tc«i in C. Vogt** 

* Lectures on Mad.' Log. tr.in.slat. 
I 8 d 4 , pp. 88, 90. Prichard, * Phya. 
Hist, of Mankind,’ vol. i. 1838 , p. 
%>:>. 

#l In the inter? .ting Article ju*t 
referred to, Prof, ftrma has well 
remarked, that in civilised nations 
the average capacity of the skull 
must be lowered by the preserva¬ 
tion! of a considerable number of 
individual*, weak iu mind and body, 
who would have been promjtly 
eliminated in the savage state. On 


the other hand, with savages, the ave¬ 
rage include* only the more capable 
individuals, who hate been able to 
survive under extremely hard con¬ 
dition* of life, liroca thus explain* 
the otherwise inexplicable fact,that 
the mean capacity of the skull of 
the Ancient Troglodyte* of Lo/fere i* 
greater than that ui modern French¬ 
men. 

,J ' Comptes-ren liw de* Sciences/ 
ffec. dune 1, 1«*;8 

•• ‘The Variation of Animal* and 
Pfcmtft under Lkmyst nation/ vol. L 
pp. 1 -1-1 J9. 
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apparently by the pressure of the brain in a new ^erection.** 
I have shewn that with long-eared rabbits even so trifling a cause 
as the lopping forward of one car drags forward almost every 
bone of the skull on that side; so that the bones on the opposite 
sido no longer strictly correspond. Lastly, if any animal were 
to increase or diminish much in genoral size, without Uiy change 
in its mental powers, or if the mental powers were to bo much 
increased or diminished, without any great change in the size of 
the Ixsly, the sliapo of the skull would almost certainly be 
altered. I infer this from my observations on domestic rabbits 
some kinds of which lmvo beeomo very much larger than Vhe' 
wi d aniiaal, whilst othep lyivo retained nearly the same size, 
mt in both raises the brain nas licet much reduced relatively to 
the size of the body. Now I was at first much surpritsd on 
finding that in all these rabbits the Rkull had become elongated 
or dolichocephalic; for instance, of two skulls of nearly raiual 
breadth, the 0110 from a wild rabbit and the other from a large 
domestic kind, the former was 315 and the latter 4 3 inches in 
length. One of the most marked distinctions in different races 
of men is that the skull in sonic is elongated, and in others 
roundod, and here the explanation suggested by the caso of the 
rabbits may hold good; for Wolcker finds that short "men incline 
more to braohyeeplmly, and tall men to dolichoeepluily and 
In I men may lie compared with the larger and longer-bodied 

52 V" which hllV0 o,o " Kalcd ^ - MSS 

From those several farts we can understand, to a certain 
extent, tho moans by which the great size and more or less 
rounded form of tho skull have lev,, uoipiind , iy nintl . 

’the tTZ2 Hmll ' y ‘ liStiUdiVU ° f him with 

Another most eonspieuous difforenee Udween man and the 

X“<S, \'l. k “'~ **■ 

naked and ( ? n 111,11 all<1 bippojsitanuis are 

naked, and this may 1*. advantageous to them for gliding 

M nivcs from Bln- 

monl.rt.h a ml Busch, th« cues „f the 
'■jhiMiut aiiiI cicatrix, in ( Anthi.». 


w 


H"** Review,’ Oct. iMfN, p. 
l>r. J.vrroM (• AnthrnpoloHia,* 1 m 
t'l'. n ., i ll'.) a,|,lu, M f,.. 

"uVT' unnatural 
' l 0 - Mwvm that ,n 
I nn tnuliM, suih iu that of i, s | u , t . 


maker, where the hen«l is habitually 
h-M forward, the forehead bcconu* 
ntorc rounded ami prominent. 

.** .* ' ar ‘ at md* Auimals/ 

'"*• *• P- the elongation of 

tho skull; p. U9 f on the effect of 
the lopping of one ear. 
t t. tfhausen, in 

1 419 Oct 1868 , 
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through |Je water; nor would it bo injurious to thorn from tho 
loss of warmth, os tho specie's, which inhabit tho colder regions, 
arc i|‘otoctcd by a thick layer of blubber, serving tho stunt! 
purjxTse as the fur of seals and otters. Elephants and rhino¬ 
ceroses are almost hairless; and ns certain extinct 8)>oeit's, 
which fonBerly lived under an Arctic climate, were covered witli 
long wool or hair, it would almost appear as if the existing 
species of lxjth genera had lost their lmiry covering from exposure 
to heal This appears the more probable, ns the elephants in 
India whicl^live on elevated and cool districts aro more hairy” 
thlh thoso on the lowlands. May wo then infer that man 
bccamo divested of hair fron^liaviniytlroriginnlly inhaWfted some 
.tropical Ifud'? That the hair is chiefly retained in the male sex on 
tho cltest and face, and in both sexes at tho junction of all four 
limbs with tho trunk, favours this inference—on the assumption 
that tho hair was lost beforo man bccamo erect; for the parts 
which now retain most hair would then have Imcn most protected 
from the heat of tho sun. Tho crown of the head, however, 
offers a curious exception, for at nil times it must have l>crn onu 
of tho most exposed parts, yet jt is thickly clothed with hair. 
Tho fact, however, that »tho other memliers of the order of 
Primates, to which man belongs, although inhabiting various hot 
regious, aro well clothed with hair, generally thickest on the up|«r 
surface, 1 “ is opposed to the supposition that man liecnmo naked 
through tho action of the sun. Mr. Holt liclieves'' 1 ' that within 
tho tropics it is an advantage to man to Iks destitute of hair, as 
ho is thus enabled to free himself of the multitude of ticks(acari) 
and other purusites, with which ho is often infested, and which 
sometimes cause ulceration. I'.ut whether this evil is of sufficient 
magnitude to have led to tho denudation of his body through 
natural selection, may lie doubted, since none of tho many 
quadrupeds inhabiting the tropics have, as far as I know, 
acquired any siwcialisod means of relief. The view which seems 
to me the most probable is that man, or rather primarily woman, 

” Owen, ‘Anatomy of Verte- ever, states that in tho Gorilla the 
brutes,’ vol. iii. p. D\9. , hair is thinner on the bolt, whom 

"• Isidore GeolTroy St.-Hihnre re- it is |..irt)v rubbed oli, than on toe 
iftarics (‘Hist. Nat. (iriu’ialt',’ tom. I«,\\«-r -uiface. 
li. 1859, pp. gl5-2l7V IQ tio* iirad of “gThe ‘ Naturalist in Nicaragu i,* 
inaa being covered with long hair; lK7t, )'. *Jo‘i. As some continna- 
also on the upper surfaces of mou- torn oi Mr. belt’s view, I may i;uole 
keys and of other mammals iaung the loiiowing passage from Sir W, 
more thickly clothed than the lower Jicnison ('Vaiieties of Vice-Kegal 
surfaces. This has likewise been Life,' vol. i. 1870, p. 440): “ It it saal 
observed by various authors. Prof. “ f« lie a practice with the Aus- 
P. (servais (‘ Hist. Nat. des Mam- “ Italians, when the vermin get 
mi ft re*,' tom. i. 1654, p. -H), Oow- “ t rouble-some, to singe themselves” 
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becamo divested of hair for ornamental purposes, as vTe shall see 
under 8exual Selection; and, according to this belief, it is' not 
surprising that man should differ so greatly in hairiness from all 
other Primates, for characters, gained through sexual selection, 
often differ to an extraordinary degree in closely-related forms. 

According to a popular impression, the absence fif a tail is 
eminently distinctive of man; but as those apes which come 
nearest to him are destitute of this organ, its disappearance doeq 
not relate exclusively to man. The tail often differs remirkably 
in length within tho same genus: thus in some species of Mocacus 
it is longer than the wholo body, and is formed of twenty-four 
vortebraf! in others it consists of a scarcely visible stump, 
containing only threo or four vertebra. In somo* kinds of 
balloons thoro are twonty-flvo, whilst in the mandrill th*o are 
ten very small stunted caudal vertebra, or, according to Cuvier," 
somotimos only live. Tho tail, whether it be long or short, almost 
nlways tapers towards the end; and this, I presume, results from 
the atrophy of the terminal muscles, together with thoir arteries 
and uorvos, through disuse, leading to tho atrophy of the terminal 
lames. But no explanation can.at present be given ot the gnat 
diversity which often occurs in its length. Here, however, «e 
are more specially concerned with tho complete external dis¬ 
appearance of the tail. Professor Broca has recently shewn* 1 
that tho tail in all quadrupeds consists of two portions, generally 
separated abruptly from each other; the basal portion consists 
of vertebral, more or less perfectly channelled and furnished with 
aiKiphyses like ordinary vertebra); whereas those, of tho terminal 
portion are not channelled, are almost smooth, and scarcely 
resemble true vertebra. A tad, though not externally visible, is 
really present in man and tho anthropomorphous apes, and is 
constructed on exactly tho same pattern in both. In the terminal 
portion the vertebra, constituting the os coccyx, aro quite 
rudimentary, being much reduced in size and number. In tho 
liasal portion, the vertobra are likewise fow, aro united firmly 
together, and aro arrested in development; but they have been 
rendered much broader and flatter than the corresponding 
vertobra in the tails of other animals: they constitute what 
Broca calls tho accessory sacral vertebra. These aro of functional 
importance by supporting* certain internal parts and in other 
ways; and their modification is directly connected with the erect 


M *tb St. Miv.irl, * I'roe. 

itoiiK'U. Sec.' isii;,, p () , 
l . h \ J K- tirny, ‘I'M. Itrit. >|„, 1 
Sksictoas. Ow#a, * Anatomy 'of 
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oiisemi-^rect attitude of man and the anthropomorphous ape*. 
Tms conclusion is the more trustworthy, as Broca formerly held 
a different.view, which he has now abandoned. The modifica- 
tion*therefore, of the basal caudal vertebra in man and the 
higher opes may have been effected, directly or indirectly, 
through natural selection. 

But what are we to say about the rudimentary and variable 
.vertebra of the terminal portion of the tail, forming the os coccy.i t 
A nc#ion which has often been, and will no doubt again bo 
ridiculed, gamely, that friction has had something to do with 
t(fe disappearance of the external portion of the tail, is not 
so ridiculous as it at first appear* Dr. Andor8«ll , * states 
that tho*extremely short tall of Macaeus bnnmeus is formed of 
elevSh vertebra, including the imbedded liasal onos. The 
extremity is tendinous and contains no vertebra ; this is suc¬ 
ceeded by fivo rudimentary ones, so minuto that together they 
are only one line and a half in length, and these are ixirmauently 
bent to one side in tho nhai>o of a hook. The free part of tho 
tail, only a little above nn inch in length, includes only four more 
small vertebra. This short tail is carried erect; but about a 
quarter of its total length is doubled on to itself to tho left; and 
this terminal part, which includes tho hook-like portion, serves 
" to fill up the interspace hetweon tho upper divergent |s>rtion 
“ of the callositiesso that tho animal sits on it, and thus renders 
it rough and callous. l)r. Anderson thus sums up his otworva- 
tions: “ These facts seem to mo to have only ono explanation; 
" this tail, from its short size, is in tho moukey’s way when it 
“ sits down, and frequently Incomes placed under tho animal 
“ while it is in this attitude; and from tho circumstance that it 
" docs not extend lieyond tho extremity of tho ischial tuberosities 
“ it seems os if tho tail originally had I ■ecu bent round, by the 
“ will of the animal, into the interspace lietween tho callosities, to 
“ escape Wing pressed between them ai d the ground, and that 
“ in time the curvature became permanent, fitting in of itself 
" when the organ happens to lie sat upon.” Undor these circum¬ 
stances it is not surprising that the surface of tho tail should 
.have been roughened and rendered callous; and Dr. Muric/ 1 who 
carefully observed this species in the Zoological Dardens, as well 
as throe other closely allied forms lfith slightly longer tails, says 
that when the animal sits down, the tail " is necessarily thrust 
“ to one side of the buttocks; and whether long or short its root 
" is consequently liable to be fubbed or chafed.” As wc now 


rt 1 Proc. Zoolog- Soc.,’ 1872, p. 
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have evidonce that mutilations occasionally produce anLnherited 
effect,** it ia not very improbable that in short-tailed monkeys, Uie 
projecting part of the tail, being functionally useless, should after 
many generations have become rudimentary and distorted, from 
being continually rublicd and chafed. We see the projecting part in 
this condition in the Maaicus b, unneus , and absolutely nborted in 
tho M.ecauilatim and in several of the higher apes. Finally,then, 
as fur as wo can judge, tho tail has disappeared in man and the, 
anthropomorphous apes, owing to the terminal portion having 
been injured by friction during a long lapse of time,; the basal 
and emlHidded portion having been reduced and modified, so'as 
to bucomdt suitable to tho greet or semi-erect position. 


I have now endeavoured to shew that somo of tho .most 
distinctive characters of man have in all probability been 
acquired, cither directly, or more commonly indirectly, through 
natural selection. We should l>ear in mind that mollifications 
in structure or constitution, which do not servo to adapt an 
organism to its habits of life, to tho food which it consumes, or 
passively to the surrounding conditions, cannot have been thus 
acquired. Wo must not, however, 1jo too confident in deciding 
what modifications are of servico to each being: wo should 
remember how little we know alwut the use of many parts, or 
what changes in the blood or tissues may servo to fit an 
organism for a now climate or new kinds of food. Nor must we 
forget the principle of correlation, by which, ns Isidore Geoffroy 
has shewn in the case of man, many strange deviations of 
structure arc tied together. Independently of correlation, a 
change in one part often leads, through the increased or decreased 
use of other parts, to other changes of a quite unexpected 
nature. It is also well to reflect on such facts, as the wonderful 
growth of galls on plants caused by the poison of an insect, and 
on tho remarkable changes of colour in the plumage of parrots 
when fed on certain fishes, or inoculated with the prison of 
toads;' 3 for wo can thus sco that the fluids of tho system, if 
altered for somo s|H<cial purpose, might induco other changes. 
Wo should especially l>eur iu mind that modifications acquired 

•* I allude to I)r. Brown-Sequard's inherited effects of mot-mot* biting 
observations on the tr:\HMnitned off the barbs of their own tail- 
effect ot an operation cau>mg epi- feathers. 8ee also on the general 
le|wy in guinea-pigs anil likewise subject * Variation of Animal* and 
more recently «*u the analogous Hants under Domestication/ vol. 
edects of tutting the sympathetic t u., pp. 22 -* 24 . 

nerve in the neck. I shall hereafter •* ‘The Variation of Animals and 
have occasion to reler to Mr. Salvin'* Plants under Domestication/ vol. JL 
interesting case ot the apparently pp. 280 , 282 . 
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Thus a Jargo yet undefined extension may safely bo given to 
the direct and indirect results of natural selection; but I now 
admit, after reading the essay by Niigoli on plants, and the 
remarks hy various authors with respect to animals, more 
especially those recently mode by Professor Broca, that in the 
earlier editions of my ‘ Origin of Species ’ I perhaps attributed 
too Much to the action of natural selection ortho survival ol 
the fittest. t I have altered the fifth edition of tho ' Origin ’ so as to 
cdhfine my remarks to adaptive changes of structure; but I am 
convinced, from tho light gained during oven the lastrfew years 
that verytmauy structures \lhich u8w appear to us useless, will 
hereafter lw proved to be useful, and will therefore come within 
the range of natural selection. Nevertheless, I did not formerly 
consider sufficiently tho existence of structures, which, as far as 
wo can at present judge, are neither beneficial nor injurious • 
and tills I Ixjlievo to bo one of tho greatest oversights as yet 
detected iu my work. I may lie permitted to say, as some 
excase, that I had two distinct objects in view; firstly, to 
show that sjiecies had not been ^separately created, ami secondly, 
that natural selection had lieon tho chief agent of chungc, 
though largely aided by the inherited effects of habit, and slightly 
by tho direct action of the surrounding conditions. 1 was 
not, however, able to annul tho influence of my former lielicf, 
then almost universal, that each sjiecios hail lieen purposely 
created; and this led to my tacit assumption that every detail 
of structure, excepting rudiments, was of some s|iecial, though 
unrecognised, service. Any one with this assumption ill his 
mind would naturally extend too far the action of natural 
selection, either during past or present times. Some of those 
who admit the principle of evolution, but reject natural selec¬ 
tion, seem to forget, when criticising my book, that I had tho 
above two objects in view; hence if I have erred in giving to 
natural selection great power, which I am very far from 
admitting, or in having exaggerated its power, which is in itself 
probable, I have at least, as I hope, done good service in aiding 
to overthrow tho dogma of separate creations. 

It is, as I cifh now see, prolwfclo that all organic beings, 
including man, possess peculiarities of structure, which neither 
are now, nor wero formerly of any service to them, and which, 
therefore, are of no physiologist! importance. Wo know not 
what produces the numberless slight differences lietween the 
individuals of each species, for reversion oqly carries tho 
problem a few steps backwards; but each peculiarity must 
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have had its efficient cause. If these causes, whatever they 
may be, were to act more uniformly and energetically during a 
lengthened period (and against this no reason can bo assigned), 
the result would probably be not a mere slight indittdual 
difference, but a well-marked and constant modification, though 
one of no physiological inqiortance. Changed structures, which 
uro in no way beneficial, cannot be kept uniform through natural 
selection, though tho injurious will be thus eliminated. Uni¬ 
formity of character would, however, naturally follow from the 
assumed uniformity of the exciting causes, and likewise from 
tho freo intercrossing of many individuals. During successive 
jwriods, the samo organism might in this manner acquire 
successive modifications, which would bo transmitted ii. a nearly 
uniform state as long as tho exciting causes remained tha^ame 
and there was free intercrossing. With respect to tho exciting 
causes wo can only say, as when speaking of so-called spon¬ 
taneous variations, that they relate much more closely to the 
constitution of the varying organism, than to the nature of the 
conditions to which it has been subjected. 

('uiicUitiim.— In this chapter Wo havo„scen that as man at the 
present day is liable, like every other animal, to multiform 
individual differences or slight variations, so no doubt were tho 
early progenitors of man; tho variations living formerly induced 
by tho samo general causes, and governed by the Mime general 
und complex laws as at present. As all animals tend to multiply 
Iwyond their means of subsistence, so it must lmve been with 
tho progenitors of man; and tins would inevitably lead to a 
struggle for existence and to natural selection. ■The latter 
process would 1*) greatly aided by the inherited effects of the 
increased use of parts, and these two processes would incessantly 
react on each other. It appears, also, us we shall hereafter seo, 
that various unim|sirtant characters have lieeil acquired by man 
through sexual selection. An unexplained residuum of change 
must t>o left to the assumed uniform action of those unknown 
agencies, which occasionally induce strongly marked and abrupt 
deviations of structure in our domestic productions. 

Judging from tho habits of savages and of the greater number 
of the Quudrumana, primeval men, and even their ape-like 
progenitors, protwbly lived in society. With strictly social 
animals, natural selection sometimes acts on the individual, 
through the preservation of variations which are beneficial to 
the community. A community which iucludes a large number 
of well-endowed individuals increases in number, and is victo¬ 
rious over other less favoured ones; even although each separate 
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myube regains no advantage over the others of the saihe com¬ 
munity. • Associated insects have thus acquired many remark¬ 
able jtructures, which are of little or no service to the individual, 
such as the pollen-collocting apparatus, or the sting of the 
worker-bee, or the great jaws of soldier-ants. With the higher 
social antfnals, I am not aware that any structure has been 
modified solely for the good of the community, though somo are 
.of secondary service to it. For instance, the horns of ruminants 
and flie great canine teeth of balloons ap|iear to have been 
acquired by tho males as weapons for sexual strife, but they are 
used in defence of the herd or troop. In regard to certain 
mental powers the case, at^wo slujJI see in the fifth Chapter, is 
wholly different; for these faculties liavo been chiefly, or oven 
excltfcively, gained for tho benefit of tho community, affd tho 
individuals thereof, havo at tho same time gained an advantage 
indirectly. 

It lias often been objected to such views as the foregoing, that 
man is one of tho most helpless and defenceless creatures in the 
world; and that during his, early and less well-develo]ied 
condition lie would have been still more helpless. Tho Duke of 
Argyll, for instance, insists** that "the human framo has 
“ diverged from the structure of brutes, in the direction of 
“ greater physical helplessness and weakness. Tliut is to say, it 
" is a divergence which of all others it is most impossible to 
“ ascribe to mere natural selection.” He adduces the naked and 
unprotected state of tho body, the absence of great teeth or 
claws for defence, tho small strength and speed of man, and hi* 
slight 1 lower of discovering food or of avoiding danger by smell. 
To these deficiencies there might lie milled one still more 
serious, namely, that ho cannot climb quickly, and so escape 
from enemies. The loss of hair would not havo been a great 
injury to the inhabitants of a warm country. For we know that the 
unclothed Fucgians i nn 1 xist under a wri (chid climate. When 
we compare the defenceless state of man with that of apes, wo 
must remember that the great canine teeth with which the latter 
•are provided, are possessed in their full development by tho males 
alone,and are dye-fly used by them for fighting with 'heir rivuls; 
yet tho female 1 , which arc not thus^irov ided, manage to survive. 

In regard to bodily size or strength, we do not know whether 
man is ilesi 1 rnlcd from somo small species, hko the chimpanzee, 
or from one as powerful as tho unrilla; and, therefore, wo cannot 
•■ay whether man has become larger and stronger, or smaller 

•• 1 Primeval M»»,’ IMS, p. 96. 
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and weaker, than his ancestors. We should, however^ bear in 
mind that an animal possessing great size, strength, and ferocity, 
and which, llko the gorilla, could defend itself from a'l ennnies, 
would not perhaps have becomo social; and this would most 
effectually have checked the acquirement of the higher mental 
qualities, such as sympathy and the love of his fellows.’’ Hence it 
might have lieen an immense advantage to man to have sprang 
from some comparatively weak creature. , 

The small strength and s|«cd of man, his want of n&tural 
weapons, Ac., are more than counterbalanced, firrMy, by his 
intellectual powers, through which ho has formed for himself 
wcajions, *x>ls, &c., though $11 remaining in a barbarous slate, 
and, secondly, by Ids social qualities which lead him to^ive and , 
receive uid from his fellow-men. No country in the world abounds 
in a greater degree with dangerous beasts than Southern Africa; 
no eouutry presents more fearful physical hardships than the 
Arctic regions; yet ono of the puniest of races, that of the 
Bushmen, maintains itself in Southern Africa, as do the dwarfed 
Esquimaux in the Arctic regions. The ancestors of man were, no 
doubt, inferior in intellect, and jyobably in social disposition, to 
the lowest existing savages; but it is quito coneeivablo that they 
might have existed, or even flourished, if they had advanced in 
intellect, whilst gradually losing their brute-like powers, such 
as that of climbing trees, &c. But these ancestors would not 
have been exposed to any special danger, 4len if far more 
helpless and defenceless than any existing savages, had they 
inhabited some warm continent or largo island, such as 
Australia, New Guinea, or Borneo, which is now the home of the 
orang. And natural selection arising from the competition of 
trilio with trilw, in some such large area as one of these, together 
with the inherited effects of habit, would, under favourable 
conditions, have sufficed (o raise man to his present high position 
in the organic scale. 
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CHAPTER III. 

COMI'AIUSON OK THE MENTAL ToWKHS OF MaH AND THE 

Loweu Animals. 

Hie difference in mental power between the highest ajie and the lowest 
savage, imjnenac — Certain instincts in eonunon — The emotions — 
•furiosity—-Imitation—Attention — Memory — Imagination — lieasnn— 
Progressive improvement — Tools and weapons used by animals — 
Abstraction, selt-con>cimiMicssg— Iaingts^geA-Sense nt’ beauty—Heliet' in 
timl, spiritual agencies, superstitious, 
a 

AVe have scon in tlio last two chapters that man hears in his 
bodily structure dear traces of his descent from some lower 
form; but it tuny Ito urged that, as man differs so greatly in 
his mental power from all other animals, there must lie some 
error in this conclusion. No doubt the difference in this 
respect is enormous, even if wo compare the mind of one of tint 
lowest savages, who has no words to express any unrulier higher 
than four, and who uses hardly any abstract terms for common 
objects or for tho affections, 1 with that of tho most highly 
organised npc. Tho difference wonld, no doubt, still remain 
immense, even if J>ne of tho higher apes had Ikiii improved or 
civilised os much as a dog has Ik'cii in comparison with its 
parent-form, the wolf or jackal. The Fnegians rank amongst 
the lowest barbarians; but I was continually struck with 
surprise how closely tho three natives on (ward ll.M.S. “ Beagle," 
who lmd lived soino years in England, and could talk a little 
English, resembled us in disposition and in most of our mental 
faculties. If no organic I icing excepting man hod jsissessid any 
mental power, or if his powers had Inch of a wholly different 
nature from those; of tho lower animals, then wo should never 
have been able to convince ourselves that our high faculties 
hud been gradually developed. But it can lie shewn that there 
is no fundamental difference of this kind. We must also admit 
that there is a much wider interval in mental jwwcr lietwcen 
one of the lowestsfishcs, as a lamprey or lancelct, and one of (lie 
higher apes, than lie tween an a;*) and man; yet this interval 
is filled up by numlicrless gradations. 

Nor is the difference slight in moral dis|**ition hclwcen a 
barbarian, such as the man dt-serilicd by the old navigator 

• 

1 See the evidence on thu*e point*, a* given bv I.uhKocV, 4 Prehistoric 
Time*,' p. 354, itc 
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Byron, who dashed his child on the rocks for dropping^ barest 
of sea-arching, and a Howard or Clarkson; and in-intellect, 
between a savage who uses hardly any abstract terms, and a 
Newton or Shakspeare. Differences of this kind between the 
highest men of the highest races and the lowest savages, are 
connected by the finest gradations. Therefore it is possible that 
they might pass and bo developed into each other. 

My object in this chapter is to shew that there is no funda-» 
mental difference between man and the higher mammals in their 
moutal faculties. Each division of the subject might have been 
extended into a separate essay, but must here be treated briefly. 
As no cMEbsiticatiou of tlit Rental powers has been universally 
accepted, I shall arrange my remarks in the order most con- 
vonient for my purpose; and will select those facts which-have 
struck me most, with the hope that they may produce some 
effect on the roadcr. 

With respect to animals very low in the scale, I sliall give 
some additional facts under Sexual Selection, shewing that their 
mental powers are much higher than might havo been expected. 
Tho variability of tho faculties jn the individuals of the same 
s|)ecios is an important point for us, and somo few illustrations 
will hero bo given. But it would bo superfluous to enter into 
many details on this head, I have found on frequent enquiry, 
that it is tlio unanimous opinion of all thoso who havo long 
attended to unimals of many kinds, including birds, that the 
individuals differ greatly in every mental characteristic. In 
what mnuner tho mental powers were first developed in the 
lowest organisms, is as hopeless an enquiry as how life itself 
first originated. Theso aro problems for tho distant future, if 
they aro over to be solved by man. 

As man possesses tho samo senses ns tho lower animals, his 
fundamenbkl intuitions must be tho samo. Man has also some 
few instincts in common, as that of self-preservation, sexual love, 
tho love of the mother for her new-born offspring, tho desire 
possessed by tho latter to suck, and so forth. But man, perhaps, 
has somewhat fewer instincts than thoso possessed by the 
animals which como next to him in tho scries. Tho orang it- 
tho Eastern islands, and tlje chimpanzee in ^frica, build plat¬ 
forms on which they sleep; and, as both species follow the same 
habit, it might bo argued that this was due to instinct, but we 
eannot feol sure that it is not the result of both animals having 
similar wants, and possessing similar powers of reasoning. 
Theso apes, oa.wo may assume, avoid the many poisonous fruits 
of tho tropics,<and man has no such knowledge: but as our 
domestic animals, when taken to foreign lands, and whoa first 
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tilled oit in the spring, often eat poisonous herbs, which they 
afterwards avoid, we cannot feel sue that the apes do not learn 
from gieir awn experience or from that of their parents what 
fruits to select. It is, however, certain, as we shall presently see, 
that apes have an instinctive dread of serpents, and probably of 
other dan^rous animals. 

The fewness and the comparative simplicity of the instincts in 
the higher animals are remarkable in contrast with those of the 
lower animals. Cuvier maintained that instinct and intelligence 
shytd in an inverse ratio to each other; and some have thought 
that the intellectual faculties of the higher animals have been 
gradually developed from tljeir infinite. But PoncHfct, in an 
•interesting essay, 1 has shewn that no such inverse ratio really 
exists? Those insects which possess the most wonderful instincts 
aro certainly the most intelligent. In the vertebrate series, tho 
least intelligent members, namely fishes and amphibians, do not 
possess complex instincts; and amongst mammals the animal 
most remarkable for its instincts, namely the lieaver, is highly 
intelligent, os will be admitted by every one who lias read Mr. 
Morgan’s excellent work.* , 

Although the first dawnings of intelligence, according to Mr. 
Herbert Spencer, 4 havo been developed through tho multiplica¬ 
tion and co-ordination of reflex aoMpns, and although many of 
the simpler instincts graduate into reflex actions, and con hardly 
bo distinguished from them, as in tho rose of young animals 
sucking, yet the more complex instincts seem to lmvo originated 
independently of intelligence. I am, however, very far from 
wishing to deny that instinctive actions nmy lose their fixed and 
untaught character, and bo replaced by others jierformed by the 
aid of the free will. On tho other hand, some intelligent actions, 
after being performed during several generations, become con¬ 
verted into instincts and are inherited, us when birds on occanio 
islands learn to avoid man. These actions may then be said 
to bo degraded in character, for they aro no longer jicrformed 
through reason or from cxjiericnco. But the greater number of 
the more complex instincts appear to have been gained in a 
wholly different manner, through the natural selection of varia¬ 
tions of simpler instinctive actions. ^Such variations appear to 
arise from the same unknown causes acting on tho cerebral 
organisation, which induce slight variations or individual dif¬ 
ferences in other parts of the body; and these variations, owing 

' 1 L’luttact chex 1 m liuectcs.' * * ‘The Americas Barer sad Ms 
' Rerue dee Deal Monde*,' i'eb. 1870, Viorttn,’ I8SH. 

I*. S80. 4 1 The PriaciptA of Psychology, 

2ad edit. 1870, [.p. 418-443. 
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to our ignorance, are often said to arise spontaneously, p We fan, 
I think, come to no other conclusion with respect to the origin of 
the more complex instincts, when wo reflect on tho,marvellous 
instincts of sterilo worker-ants and bees, which leavo no off¬ 
spring to inherit the effects of experience and of modified habits. 

Although, as wo learn from the above-mentioned insects and 
the beaver, a high degreo of intelligence is certainly compatible 
with complex instincts, and although actions, at. first learnt 
voluntarily can soon through habit bo performed with the 
quickness and certainty of a reflex action, yet it is no* improbablo 
that there is a certain amount of interference between the 
development of free intelligence apd of instinct,—which latter 
implies somo inherited modification of tho brain. Little is, 
known alwut tho functions of the brain, but wo can perceive 
that as tho intellectual powers become highly devolo]>ed, tho 
various parts of tho brain must bo connected by very intricate 
channels of tho freest intercommunication; and as a conse¬ 
quence, each separate part would jierhaps tend to bo loss woll fitted 
to answer to particular sensations or associations in a definite 
and inherited—that is instinctive—manner. There seems even 
to exist somo relation between a low degreo of intelligence and a 
strong tendency to tho formation of fixed, though not inherited 
habits; for ns a sagacious physician remarked to mo, persons 
who nro slightly imlieeilo tend to act in everything by routine 
or habit; and they are rendered much happier if this is en¬ 
couraged. 

I havo thought this digression worth giving, because we may 
easily underrate the mental powers of the higher animals, nnd 
especially of man, when wo compare their actions founded on the 
memory of past events, on foresight, reason, and imagination, 
with exactly similar actions instinctively performed by tho lower 
animals; in this latter case tho capacity of performing such 
actions has been gained, step by step, through tho variability of 
tho mental organs and natural selection, without any conscious 
intelligence on the part of the animal during each successive 
generation. No doubt, as Mr. Wallace has argued,* much of tho 
intelligent work done by man is duo to imitation and not t" 
reason; but there is this pre.it difference between his actions 
and many of those performed by tho lower animals, namely, that 
man cannot, on his first trial, make, for instance, a stone hatchet 
or a canoe, through his power of imitation. He has to learn his 
work by practice; a beaver, oj the other hand, can make its 
datn or canal, aud a bird its pest, os woll, or nearly as well, and 

* ' Contributions t>. the Theory of Natural Selection,* 1870, p. 21*2. 
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a Aider its wonderful web, quite as woll,* tho first time it tries, 
as when 8jd and experienced. 

To raturn to our immediate subject: tho lower animals, liko 
man, ftanifostly feel pleasure and pain, happiness and misery. 
Happiness is never better exhibited than by young animals, such 
is puppies* kittens, lambs, At.., when playing together, like our 
)wn children. Evon insects play together, as has Itoon described 
by that excellent observer, 1\ Unitor, 7 who saw ants chasing and 
’rotending to bite each other, like so many puppies. 

The fact # that tho lower animals nre excited by tho samo 
.•motions as ourselves is so well established, that it will not lie 
necessary to weary the render by many,details. Tcrrowocts in 
tho samownanner on them its on i?s, causing tho muscles to 
'tremlik), the heart to palpitate, tho sphincters to lie relaxed, and 
the hair to stand on end. Suspicion, tho offspring of fear, is 
eniinoutly characteristic of most wild animals. It is, I think, 
imitossible to read the account given by Sir E. Tennent, of tho 
liehaviour of the female elephants, used as decoys, without 
admitting that they intentionally practise deceit, and well know 
what they are alsnit. Courage and timidity aro extremely 
variable qualities in the individuals of the same species, os is 
plainly seen in our dogs. .Some dogs and horses are ill-tempered, 
and easily turn sulky; others aro good-tem|iered; and these 
qualities are certainly inherited. Every one knows how liable 
animals aro to furious rage, and how plainly they show it. 
Many, and probably true, anecdotes havo liecn published on the 
long-delayed and artful revenge of various animals. The 
accurate Itongger, and lirehm “ state that tho American and 
African monkeys which they kept tame, certainly revenged 
themselves. Sir Andrew Smith, a zoologist whose scrupulous 
accuracy was known to many jarsons, told mo tho following 
story of which ho was himself an eye-witness; at tho Capo 
of Good Hope an officer had often plagued a certain lulxnn, 
and the animal, seeing him approaching ono Sunday for 
parade, poured water into a hole and hastily made Homo thick 
mud, which ho skilfully dashed over tho officer as ho passed 
la-, to tho amusement of many bystanders. For long after¬ 
wards the baboon rejoiced and triumphed whonover ho saw his 
victim. * 1 

• For the evidence on thi* • All th» following »Ufoment*, 
head, «* Mr. J. Traherne Mog- given on the authority of tiie« two 
gridge’a most interesting work, naturali*!*, *re taken from Kengger’a 
1 Harvesting Ant* and Trap-door •Katurgc*eh. der .SAugethirre roa 
Spiders,’ 1*7.1, p. lUO, I'.’S. Paraguay,’ 1810,a. 41-57, and frota 

’ ‘ Recherche* *ur In Mcenra jea ftrehm’* • Thierleb**,’ B. 1. *. 1U-S7. 
Fonrmia,’ 181", p. 173. 
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The love of a dog for his master is notorious; as an £ild 
rriter quaintly says " A dog is the only thing on tnis earth 
that luvs you moro than ho luvs himself.” , ^ 

In tho agony of death a dog has been known to Varess 
lis master, and every one has heard of the dog suffering 
inder vivisection, who licked the hand of the operator; this 
aan, unless the operation was fully justified by an increase 
if our knowledge, or unless ho had a heart of stone, must have 
elt remorse to the last hour of his life. ■> 

As Whowcll"’ has well asked, “ who that reads t^he touching 
1 instances of maternal affection, related so often of tho women- of 
' all natisns, and of tho fqymles of all animals, can doubt that the 
1 principle of action is the samo in tHo two cases?” Wo'.ee mater¬ 
ial affection exhibited in tho most trifling details; thus itogger 
tbserved an American monkey (a Cobus) carefully driving nway 
he flies which plagued her infant; and Duvaucol saw a 
dylobatos washing the faces of her young ones in a stream. So 
ntenso is the grief of female monkeys for tho loss of their 
mung, that it invariably caused tho death of certain kinds kept 
mdor confinement by lirehm in N. Africa. Orphan monkeys 
vero always adopted and carefully guarded by tho other monkeys, 
x»th males and females. One female baboon had so capacious 
i heart that she not only adopted young monkeys of other 
ipocies, but stole young dogs and cats, which she continually 
jarried about. Her kindness, however, did not go so far ns to 
tharo her food with her adopted offspring, at which lirehm was 
surprised, as his monkeys always divided everything quite 
fairly with their own young ones. An adopted kitten scratched 
this affectionate baltoon, who certainly had a fine intellect, for 
she was much astonished at 1 icing scratched, and immediately 
examined tho kitten’s feet, and without moro ado bit off tho 
claws. 11 In tho Zoological Gardens, I heard from the keeper 
that an old baboon (' clutcmu) had adopted a Rhesus monkey; 
but when a young drill and mandrill were placed in tho cage, 
she seemed to pcrccivo that theso monkeys, though distinct 
species, were hor nearer relatives, for she at once rejected the 
Rhesus and adopted both of them. Tho young Rhesus, as I saw, 
was greatly discontented at being thus rejected, and it would, 
like a naughty child, annoy aud attack the young drill and mandrill 

• Quoted by Dr. Lauder Lindaay, 72), disputes the possibility of this 
in his • Physiology of Mind iu the set as described by Brehm, for the 
Lower Animals;’‘Journal of Meats,' sake of discrediting my work. 
Science,’ April 1871, p. 38. Therefore 1 tried, and found that 1 

'• • Bridgewater Treatise,’ p. 2‘ ! 3. could readily seise with my own 

" A critic, without any grounds teeth the sharp little daws of a 
(•Quarterly Reriew.’ July 1871, p. kitten nearly fire weeka old. 
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whenever it coaid do so with safety; this conduct exciting: great 
indignatiop in the old baboon. Monkeys will also, according to 
Brehiik defend their master wlion attacked by any one, as well as 
dogs » whom they are attached, from tho attacks of other dogs. 
But we here trench on the subjects of sympathy and fidelity, to 
which I aiiall recur. Some of Brohm’s monkeys took much 
delight in teasing a certain old dog whom they disliked, as 
well as other animals, in various ingenious ways. 

* Most of lho more complex emotions are common to tbo 
higher aninuils and ourselves. Every one lias seen how jealous 
a Ajg is of his master’s affection, if lavished on any other 
creaturo; and I have observed the 191110 fact with monkeys. 
This shew thnt animals noi only fbve, but have desire to bo 
“loved.* Animals manifestly feel emulation. They love appro¬ 
bation or praise; and a dog carrying a basket for his master 
exhibits in a high degree self-complacency or pride. There can, 
I think, lie no doubt that a dog feels shame, os distinct from 
fear, and something very like modesty when begging too often 
for food. A great dog scorns tho snarling of a little dog, and 
tliis may be called magnanimity. Several observers havo stated 
that monkeys certainly dislike* being laughed at; and they 
sometimes invent imaginary offences. In the Zoological Gardens 
I saw a balioon who always got into a furious rage when his 
keeper took out a letter or Ixxik and rend it aloud to him; and 
his rago was so violent that, ns I witnessed on one occasion, ho 
bit his own leg till the blood flowed. Dogs show what may bo 
fairly called a sense of humour, as distinct from mere play; if 
a bit of stick or other such object In thrown to one, he will often 
carry it away for a short distance; and then squatting down 
with it on tho ground close licforo him, will wait until his 
master comes quito close to tuko it away. Tho dog will then 
seize it and rush away in triumph, repeating the same manesuvre, 
and evidently enjoying the practical joke. 

Wo will now turn to tho more intellectual emotions and 
faculties, which arc very important, as forming tho basis for the 
development of tho higher mental powers. Animats manifestly 
enjoy excitement, and suffer from ennui, as may In seen with 
flogs, and, according to Bengger, with monkeys. All animals 
feel Wonder, and many exhibit (Xrimily. They sometime* 
suffer from this latter quality, os when tho hunter plays antics 
and thus attracts them; I have witnessed this with deer, and so 
it is with tho wary chamois, and with some kinds of wild-ducks. 
Brehm gives a curious account of tho instinctive dread, which 
his monkeys exhibited, for snakes; but their, curiosity was 
so great that they could not desist from wcaaionally satiating 
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their horror in a most human fashion, by lifting up the,lid of^the 
box in which tho snakes were kept. I was so much surprised at 
his account, that I took a stuffed and coiled-up snajte ir.’o the 
monkey-houso at the Zoological Gardens, and the excitement 
thus caused was one of tho most curious spectacles which I ever 
behold. Three species of Cercopithecus were the most alarmed; 
they dashed alsmt their cages, and uttered sharp signal cries of 
danger, which were understood by tho other monkeys. A fey 
young monkeys and one old Anubis balwon alone took no’notice 
of tho snake. I then placed the stuffed specimen oij the ground 
in one of tho larger compartments. After a time all tho monkeys 
collected* round it in # largo circle, and staring intently, 
presented a most ludicrous appearance. They became'extremely 
nervous; so thnt when a wooden ball, with which they, wero 
familiar as a plaything, was accidentally moved in tho straw, 
under which it was partly hidden, they all instantly started 
away. These monkeys behaved very differently when a dead 
fish, a mouse, 1 * a living turtle, and other now objects were placed 
in their cages; for though at first frightened, they soon 
approached, handled and examined them. I then placed a live 
snako in a paper bag, with tho mouth loosely closed, in one of 
tho larger compartments. One of tho monkoys immediately 
approached, cautiously opened tho bag a little, peeped in, and 
instantly dashed away. Then I witnessed what Brehm has 
described, for monkey after monkey, with head raised high and 
turned on one side, could not resist taking a momentary peep 
into tho upright bag, at tho dreadful object lying quietly at tho 
Itottom. It would almost appear as if monkeys had some 
notion of zoological allinitios, for those kept by Brehm exhibited 
a strnngo, though mistaken, instinctivo dread of innocent lizards 
and frogs. An orang, also, has been known to bo much alarmed 
at tho first sight of a turtle.” 

Tho principle of Imitation is strong in man, and especially, as 
I havo myself ol>servod, with savagos. In certain morbid states 
of the brain this tendency is exaggerated to an extraordinary 
degreo: somo hemiplegic patients and others, at the commence¬ 
ment of inflammatory softening of the brain, unconsciously 
imitate every word which is uttered, whether in their own or in 
a foreign language, and offery gesture or action which is per¬ 
formed near thom.“ Dosor 1 * has remarked that no animal 


" t have given a short account 
of their behnviour on this occasion^ 
in mj »repression of the Emotions,’ 

p 43, ( • 

" W. C. L. Martin, * Nat. Hist. 


of Mammalia,’ 1841, p. 405. 

11 Hr. Bateman ‘ On Aphasia,’ 
1870, p. 110. 

'* Quoted by Vogt, * Memoirs stir 
lss Microcephalss,’ 1867, p. 168. 
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vofcmtaHly imitates an action performed by man, until in the 
ascending scale we come to monkeys, which are well known to 
lie rifcnlObs mockers. Animals, however, sometimes imitate 
each other’s actions: thus two species of wolves, which hail been 
reared by jogs, learned to bark, as does sometimos tho jackal,"' 
but whether this can bo called voluntary imitation is another 
question. Birds imitate the songs of their parents, and some¬ 
times gf other birds; and parrots are notorious imitators of any 
sound which they often hear. Dureau do la Mallo gives an 
aavmnt 11 of a dog reared by a cat, who learnt to imitate the 
well-known action of a cat licking her paws, and thug^vashing 
her ears jnd face; this v/ar also witnessed by tho celebrat'd 
•naturalist Audouin. I have received sovernl confirmatory ac¬ 
count?; in one of these, a dog lmd not been suckled by a cat, 
but had been brought up with one, together with kittens, and 
had thus acquired tho abovo habit, which he ever afterwards 
practised during his life of thirteen years. Dureau de 1 a Malle’s 
•log likewise learnt from tho kittens to play with a ball by roll¬ 
ing it about with his fore paws, and springing on it. A corre¬ 
spondent assures mo that a cat i n his house used to put her jaws 
into jugs of milk having too narrow a mouth for her head. A 
kitten of this cat soon learned tho same trick, and practised it 
ever afterwards, whenever there was an opportunity. 

The parents of many animals, trusting to tho principle of 
imitation in their young,and moro esjiocially to their instinctive 
or inherited tendencies, may bo said to educate them. We see 
this when a cat brings a live mouse to her kittens; and Dureau 
do la Mallo has given a curious account (in tho jwper ubove 
quoted) of his observations on hawks which taught their young 
dexterity, as well as judgment of distances, by first dropping 
through tho air dead mice and sjiarrows, which tho young 
generally failed to catch, and then bringing them live birds 
and letting them loose. 

Hardly any faculty is more important for the intellectual 
progress of man than AtUntiun. Animals clearly manifest this 
power, as when a cat watches by a hole and prepares to spring 
om its prey. Wild Animals sometimos become so al«sort>od when 
thus engaged, that,they may bo easily approached. Mr. Bartlett 
has given me a curious proof how variable this faculty is in 
monkeys. A man who trains monkeys to act in plays, used to 
purchase common kinds from the Zoological Society at the price 
of five pounds for each ; but he oSered to give double the price, 

'* ‘The Variation of Animal* sail V ‘Annaler <1 t Sr. Nnt.’ (Ut 
Plant* under Domestication,’ vol. I. Series), totn. xxii p. 397. 
p. 27 

I 
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if he might keep three or four of them for a few days, in ofder 
to select one. When asked how he could possibly loam so soon, 
whether a particular monkey would turn out a good a£' or, he 
answered that it all depended on their power of attention. If, 
when he was talking and explaining anything to a ponkey, its 
attention was easily distracted, as by a fly on the wall or other 
trifling object, the case was hopeless. If ho tried by punishment 
to mako an inattentive monkey act, it turned sulky.. On tho 1 
other hand, a monkey which carefully attended to him could 
always bo trainod. « 

It is qjmost superfluous to state that animals have excellent 
Mrmories for persons ana places, at baboon at the C^pe of Good 
Hopo, as I havo been informed by Sir Andrew Smith, recognised 
him with joy after an absence of nine months. I had a dbg who 
was savage and averse to all strangers, and I purposely tried his 
memory after an absence of five years and two days. I went 
near the stable where ho lived, and shouted to him in my old 
manner; ho showed no joy, but instantly followed me out walk¬ 
ing, and obeyed me, exactly us if I had parted with him only 
half an hour before. A train of old associations, dormant during 
five years, lmd thus been instantaneously awakened in his mind. 
Even ants, as P. Hulier 18 has clearly shewn, recognised their 
follow-ants liolonging to the same community after a separation 
of four months. Animals can eertainly by some means judge of 
the intervals of time between recurrent events. 


The Imw/iuatiou is one of the highest prerogatives of man. 
By this faculty ho unites former imagos and ideas, independently 
of tho will, and thus creates brilliant and novel results. A poet, 
os Jean Paul Richter remarks," " who must reflect whether he 
“ shall mako a character say yes or no—to tho devil with him; 
“ he is only a stupid corpse.” Dreaming gives ns tho best notion 
of this power; as Jean Paul again says, “ Tho dream is an in- 
“ voluntary art of jwotry.” The value of tho products of our 
imagination depends of courso on tho number, accuracy, and 
clearness of our impressions, on our judgment and taste in 
selecting or rejecting tho involuntary combinations, and to a 
certain extent on our powor of voluntarily combining them. As 
dogs, cats, horses, and probably all the higher animals, oven 
birds 80 havo vivid dreams, and this is shewn by thoir movements 
and the sounds uttered, wo must admit that they possess some 


" ' Us Maun ties Fminn*,’ 

1810. p. ISO. 

" Quoted in J>r. M.vadsley's ‘ Phy¬ 
siology sod Pathology of Mind,’ 1868, 
pp 19,-JO. 


* Dr. Jerdon, 'Birds of Indio,' 
vnl. i. 188'.’, |>. «ii. Houxeou soys 
that his parakeets and canary-birds 
dreamt: ‘Faculteis Meutales,' torn. 

it. p. 130. 
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poyer oimagination. There must be something special, whit 
causes dogs to howl in the night, and especially during moouligl 
in tlmt remarkable and melancholy manner called bayin 
All dogs do not do so; and, according to Houzeau,* 1 they dom 
then look at tho moon, but at somo fixed point nenr the horizoi 
Houzeau flunks that their imaginations aro disturbed by tli 
vague outlines of tho surrounding objects, and conjure up bcfoi 
^hem fantastic images: if this bo so, their feelings may almos 
be called superstitious. 

Of all the* faculties of tho human mind, it will, I presume, b 
admitted that Heaton stands at tile summit Only a few persom 
now dispute that animals possess, seme power of Masoning 
.Animals fcay constantly l)e seen to pause, deliberate,and resolve. 
It is * significant fact, that tho moro the habits of any particular 
animal uru studied by a naturalist, tho moro ho attributes to 
reason and tho less to unlearnt instincts.'" In future chapters 
wo shall see that somo animals extremely low in tho scale appar- 
ently display a certain amount of reason. No doubt it is often 
difficult to distinguish between tho power of reason and that of 
instinct. For instance, Dr. Ila^s, in his work on ‘The Open 
I’olar Sea,’ repeatedly remarks that his dogs, instead of continu¬ 
ing to draw tho sledges in a compact Iwdy, diverged and separ¬ 
ated when they camo to thin ice, so that their weight might la- 
moro evenly distributed. This was often tho first warning 
which tho travellers received that tho ieowas becoming thin and 
dangerous. Now, did tho dogs act thus from tho experience of 
each individual, or from tho example of the older and wiser dogs, 
or from an inherited lmbit, that is from instinct ? This instinct, 
may possibly have arisen since tho time, long ago, when dogs 
were first employed by tho natives in drawing their sledges; or 
tho Arctic wolves, the parent-stock of tho Ksquimuux dog, may 
liavo acquired an instinct, impelling them not to attack tlnir 
prey in a closo pack, when on thin ice. 

We can only judgo by the circumstances under which actions 
are performed, whether they are duo to instinct, or to reason, or 
to the mere association of ideas: this latter principle, however, 
is intimately connected with reason. A curions case has been 
given by Prof. Moliius," of a pike, separated by a plate of glass 
from an adjoining aquarium stocked with fish, and who often 
dashed himself with such violence against the glass in trying to 

” *Facoltda Mentals* .!«■ Ani- f ranunt Mb thinking, however 

l8 J 2 ’ 1 i on I; "■ p- , 181 - *•»» he too hr in underrating 

t **• Morgan 0 work on th* power of Instinct. 

‘The Amman Hearer,’ 180S, offer* •' ‘Hie Beweguntra der Thiere,' 

> good illustration of thia remark. , IS7.I, |,. il. 
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itch the other fishes, that he was sometimes completely 

■unned. The pike went on thus for three months, but at last 
>arnt caution, and ceased to do so. The plate of glass wt^ t then 
moved, but the pike would not attack these particular ushcs, 
lough he would devour others which were afterwards intro- 
uced; so strongly was the idea of a violent shock 1 - associated 
11 his feeble mind with the attempt on his former neighbours, 
f a savage, who had never seen a largo plate-glass window 
roro to dash himself oven once against it, he wouj4 fof a long 
imc afterwards associate a shock with a window frame; but 
cry differently from the pike, ho would probably reflect on the 
mture Sf the impediments and ljp cautious under analogous 
: ire urns taneoR. Now with monkeys, as we shall presently see, a 
tainful or merely a disagreeablo impression, from an action once 
icrformed, is sometimos sufficient to prevent the animal from 
.'epoating it. If we attribute this difference tietween the monkey 
uid the pike solely to the association of ideas being so much 
stronger and more persistent in the one than the other, though 
the piko often received much the moro severe injury, can wo 
maintain in the case of man tti#t a similar difference implies the 
possession of a fundamentally different mind? 

Houzoau relates* 1 that, whilst crossing a wide and arid plain 
in Texas, his two dogs suffered greatly from thirst, and that 
between thirty and forty times tlu-y rushed down the hollows 
to search for water. These hollows were not valleys, and there 
were no troes in thorn, or any other difference in the vegetation, 
and as they wore alwolutoly dry there could have been no 
smell of damp earth. The dogs behaved as if they knew that 
a dip in tho ground offered them tho host chance of finding 
water, and Houzoau has often witnessed the samo behaviour in 
other animals. 

I have seen, as I daresay have others, that when a small 
object is thrown on the ground lieyond tho reach of one of the 
elephants in tho Zoological Gardens, ho blows through bis trunk 
on tho ground lioyond the object, so that tho current reflected 
on all sides may drive the object within his reach. Again a well- 
known ethnologist, Mr. Wostropp, informs me that he observed in 
Vienna a bear.deliberately making with his paw a current in 
some water, which was cldse to the liars of his cago, so as to 
draw a piece of floatiug bread within his reach. These actions of 
tho elophnnt and bear can hardly bo attributed to instinct or 
inherited habit, aa they woultf lie of little nse to an animal in a 
state of nature. Now, what is the difference between such 
. • 


** * Faculty Men tales Ae* Aniranux.’ 1872, tom. ii p. 265. 
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actions, when performed by an uncultivated man, and by 011c oi 
the hteher animals? 

Thjsavago and the dog have often found water at a low level, 
and (ho coincidence under such circumstances has become asso¬ 
ciated in their minds. A cultivated man would perhaps make 
some gcnefhl proposition ou the subject; but from all that we 
know of savages it iB extremely doubtful whether thoy would do 
AO, and a dog certainly would not. But a savage, as well as a 
dog, fPould search in tho same way, though frequently dis¬ 
appointed ; atnd in lx>th it seems to l« equally an act of reason, 
whether or not any general proposition on the subject is 
consciously placed 1 shore th% mind.f The same wouldapply to 
.the elephtnt and tho bear making currents in tho air or water. 
The sSvnge would certainly neither know nor care by what law 
the desired movements were effeotod; yet his act would be 
guided by a rude process of reasoning, as surely as would a 
philosopher in his longest chain of deductions. There would no 
doubt be this difference between him and one of tho higher 
animals, Hint ho would take notice of much slighter circum¬ 
stances and conditions, and would oliserve any connection 
letween them after much less experience, and this would !>e of 
paramount importance. I kept a daily record of the actions of 
one of my infants, and when ho was nlsmt eleven months old, 
and before he could speak a singlo word, I was continually 
struck with the greater quickness, with which all sorts of objects 
and sounds were associated together in his mind, compared with 
that of tho most intelligent dogs I ever knew. But tho higher 
animals differ in exactly the same way in this power of associa¬ 
tion from those low in the scale, such as the (like, as well as in 
that of drawing inferences and of observation. 

Tho promptings of reason, after very short ox|>orienoo, are well 
•hewn by the following actions of American monkeys, which 
tand low in their order. Jtenggor, a most careful observer, 
■fates that when ho first gave eggs to his monkeys in Paraguay, 
hey smashed them, and thus lost much of their contents; after¬ 
wards they gently hit one end against some hard body, and 
■il-kcd off'the bits of shell with their fingers. After cutting 
lemsclves only o>if' with any sharp tool, they would not touch 
again, or would handle it with the greatest caution. Lunqis 
r sugar were often given them wrapped up in i»per; and 


•' prof. Huxley lew* analysed with See his article, * Mr. bnrwin’s 
mir.dde clearness the menial steps Critic*.’ fa the * Contemporary Ke- 
wtiii h a man, as well aa a dog. Tie r." Nor. 1871, |»..4S2, and in his 
nes at a ronclu-ion in a case 'Critique* and Easay*,’ 1 Sr. i, p. 27(1. 
ilogous to that given in ray teat. 
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Rengger sometimes put a live wasp in the paper, » that hi 
hastily unfolding it they got stung; after this had once happened, 
they always first held the packet to their ears tcdetef any 

movement within. 91 „ , , „ . , 

The following cases relate to dogs. Mr. Colquhoun winged 
two wild-ducks, which fell on the further side of a gtroam; his 
retriever tried to firing over fioth at once, but could not succeed, 
sho then, though never before known to ru®e a feather 
dolitierately killed ono, brought over the other 1 , and returned 
for the dead bird. Col. Hutchinson relates that two partridges 
were shot at once, ono being killed, the other wounded; the 
latter ran away, and wt* <*ught J>ythe retriever, who on her 
return came across the dead bird; “sho stopped, evidenty 
“ greatly puzzled, and after one or two trials, finding she could 
“ not tuke it up without permitting tho escapo of tho winged 
“ bird, sho considered a moment, tlicu deliberately murdered it 
“ bv giving it a severe crunch, and afterwards brought away 
.. i'th together. This was the only known instance of her 
“ ever having wilfully injured any game.” Here we have reason 
though not quite infect, for the retriever might have brought 
tho wounded bird first and then returned for tho dead ono, as m 
the case of tho two wild-ducks. I give tho above cases, as 
resting on tho evidence of two independent witnesses, and 
liecauso in tmtli instances the retrievers, after delit>cration, 
broke through a habit which is inherited by them (that of not 
killing the gamo retrieved), and liecauso they shew how strong 
their reasoning faculty must have been to overcomo a fixed 

I will conclude by quoting a remark by the illustrious 
Humboldt* “Tho muleteers in S. America say,' 1 will not give 
1.1 y 0 u tfio mule whose step is easiest, but hi mat ruriunal, the 
-one that reasons best;"’ and as ho adds, “this ]>opularexpres¬ 
sion, dictate! by long experience, combats the system of 
>. animated machines, bettor ]>erhap8 than all the arguments of 
“ speculative philosophy.” Nevertheless some writers even yet 
deny that tho higher animals possess a trace of reason; and they 
endeavour to explain away, by what appears to bo rnqre 
verbiage* all such facts ag those above given, 


» Mr. Belt, in hi' m<wt interest¬ 
ing work, ‘ The Satur.ilist in Ni- 
nm. R ua,' 1874 1 IP), likcwl.-c 

describes various actions ot a tan^i 
t>bus, which, l think, clearly shew 
that this ftityml poss<“’*vsl * >int? 
reasoning po\wr. 

it 4 The Jltmr and the Loch, 


p. 4:». Col. Hutchinson on ‘Dog 
Itre-ikine.’ 18*»0. p. 46. 

«• 4 IVrjwin.il Narrative,’ Eng. 
tr.uMat., vol. iii. p. 

^ I tun glad to Hod that so acute 
a rea-soiuT as Mr. I**li« Stepheij 
(‘Ihirwini^m and Ditinity, Essays 
on free- thinking,’ 187^4, p. 80), in 
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It has, I think, now been shewn that man and the higher 
animals, especially the Primates, have some few instincts in 
oomn*n. ^11 have the same senses, intuitions, and sensations,— 
similar passions, affections, and emotions, oven the more complex 
ones, such as jealousy, suspicion, emulation, gratitude, and 
magnanimity; they practise deceit and are revengeful; they ore 
sometimes susceptible to ridicule, and even havo a sense of 
Rumour; they feel wonder and curiosity; they possess the same 
locultitsf of imitation, attention, dciibcratiou, choice, memory, 
mnginatioi^ the association of ideas, and reason, though in very 
different degrees. The individuals of tho same species graduate 
in intellect from absolute imbecility t« high excellent*. They 
( are also lAblo to insanity, though far loss often than in the case 
of ma*.” Nevertheless, many authors have insisted that man is 
divided by an insuperable barrier from all tho lower animals in 
his mental faculties. I formerly made a collection of altovo a 
scoro of such aphorisms, but they are almost worthless, as their 
wido difference and number provo tho difficulty, if not tho im¬ 
possibility, of tho attempt. It has been asserted that man alone 
is capable of progressive improvement; that ho alono makes use 
of tools or fire, domesticates otliol animals, or possesses property; 
that no animal has tho power of abstraction, or of forming 
general concepts, is self-conscious and comprehends itself; that 
no animal employs language; that man alone has a senso of 
beauty, is liable to caprice, iuis tho feeling of gratitude, mystery, 
iVc.; believes in God, or is endowed with a conscience. I will 
hazard a few remarks on thu more important and interesting of 
these ]x>ints. 

Archbishop Sumner formerly maintained” that man alono is 
eapablo of progressive improvement. That ho is callable of 
incomparably greater and .more rapid improvement than is any 
other animal, admits of no dispute; and this is mainly 
due to his power of speaking ami handing down his acquired 
knowledge. With animals, looking first to tho individual, every 
one who has hod auy experience in setting traps, knows that 


shaking of the supposed impassable 
frtrricr between the inmds of man 
end tho lower nuitn#l$, nay*, “The 
** distinctions, indeed, which have 
" been drawn, seem to ua to real 
** upon no better foundation than a 
14 great many other metaphysical 
“distinction*; that is, the aasump- 
“ tu»n that because you can give 
* two thing* different names, they 
‘ must therefore have different na- 


“ tuies. It is difficult to under* 
“ stand how anybody who has ever 
“ k|pt a dog, or *een an elephant, 
“ can have auy doubt* a* to an 
“ animal’* power of |*rforrning the 
“ essential processes of reasoning.” 

M See ' Madness in Amina)*/ bv 
f>r, W. louder bind say, in 4 Journal 
of Mental Science/ July 1871. 

Quoted by Lye)), * Anti* 

quity of Man/ j». 4U7. 
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young animals can be caught much more easily than old ones 
and they can be much more easily approached by an enemy 
Even with respect to old animals, it is impossible to catch n\i n y in 
the same place and in the same kind of trap, or to destroy them 
by the same kind of poison; yet it is improbable that all should 
have partaken of the poison, and impossible that all s.iould have 
boon caught in a trap. They must learn caution by seeing theii 
brethren caught or poisoned. In North America, where the fur 
(waring animals have long been pursued, thoy exhibit, according 
to the unanimous testimony of all observers, an almo;t incredible 
amount of sagacity, caution and cunning; but trapping has been 
there so tong carried on, that inheritance may possibly have come 
into play. I have received several accounts that when telegraphs 
aro first set up in any district, many birds kill themselves by 
flying against the wires, but that in the course of a very few 
years they learn to avoid this danger, by seeing, as it would 
appear, their comrades killed. 83 

If wo look to successive generations, or to the race, there is no 
doubt that birds and other animals gradually both acquire and 
lose caution in relution to men or other enemies and this 
caution is certainly in chief part an inherited habit or instinct, 
but in part the result of individual experience. A good observer, 
Leroy, 11 states, that in districts where foxes aro much hunted, 
the young, on first leaving their burrows, aro incontestably much 
more wary than the old onos in districts where they aro not much 
dist urlx'd. 

Our domostic dogs aro descended from wolves and jackals, 84 
and though thoy may not have gained in cunning, and may have 
lost in warinoss and suspicion, yet they have progressed in 
certain moral qualities. Hitch as in affection, trust-worthiness, 
temper, and probably in general intelligence. The common rat 
has conquered and beaten several other species throughout 
Kurojx', in parts of North America, Now Zealand, and recently in 
Formosa, us well as on tho mainland of China. Mr. Swinhoe, 34 
who describes those two latter cast's, attributes the victory of tho 
common rat over the largo .l/tt.< roninya to its superior cunning; 
and this latter quality may probably bo attributed to the habitual 

** tor niMitioD.il evidence, with ** ‘ bettrea Fail,aur I’lntelligence 
.i.'taits. ten M. Hotuoan, * Los don Animaux,’ nouvelte edit. 1802, 
Kaeultea Mentalen,* tom. ii. 1872, |>. Hti. 

1 '. 147. J ‘ See the evidence on this head 

18 See, with respect to birds on in chap. i. r<d. i. ‘ l In the Variation 
oceanic island', my ‘ Jonrnal of of Animals and Plant* nnder Do- 
Ueaearche* during the voyage of the mestication.’ 

"Beagle,'" 184$ p. JUS. 'Origin ** ‘Proc. Zoolog. Soc.’ 1884, p 

cl Specie*,’ ,*>th edit. p. 28 * 1 . 188 . 
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exercise gf all its faculties in avoiding extirpation by man, os 
well as to nearly all the less cunning or weak-minded rats having 
leeu fmtiauously destroyed by him. It is, however, possible 
that tno success of the common rat may be due to its having 
possessed greater cunning than its fellow-species, before it 
become associated with man. To maintain, independently of any 
direct evidence, that no animal during the course of ages has 
* gfogressed in intellect or other meutal faculties, is to beg the 
ipiestidlTof the evolution of speeios. We have soen that, ac¬ 
cording to Iairtet, existing mammals belonging to several orders 
liafe larger brains than their ancient tertiary prototypes. 

It has often been said thjt no lyiimal uses any t*d; but 
,the chiu]]fmzec in a state of nature cracks a native fruit, some¬ 
what <ike a walnut, with a stone.” Heugger 3 * easily taught an 
American monkey thus to break open hard palm-nuts; and 
afterwards of its own accord, it used stems to ojien other kinds 
of nuts, ns well as lioxes. It thus also removed the soft rind of 
fruit that had a disagrecahio flavour. Another monkey was 
taught to o|>cn the lid of a large l>ox with a stiek, and after¬ 
wards it used the stick as a lovej to move heavy lwdies; and I 
have myself seen a young orang put a stick into a crevice, slip 
Ins hand to the other end, and use it in the proper manner as a 
lover. The tanud elephants in India are well known to break 
off brandies of trees and use them to drive away tho flies; and 
this same act has been observed in an elephant in a state ot 
nature.* 1 have seen a young orang, when she thought she was 
going to lie whipped, cover and protect herself with a blanket or 
straw. In these several cases stones and sticks wero employed 
ns implements; but they are likewise used as weapons. Urchin** 
states, on the authority of the well-known traveller Kohimper, 
that in Abyssinia when the bnlajons belonging to ono s|«-cics 
(''. ./.Wo) descend in troops Irom tho mountains to plunder the 
fields, they sometimes encounter troops of another sjK'cies 
i,„ m thi,an), and then a fight ensues. The Gcladas roll 
down great stones, which the llamadryas try to avoid, and then 
Mil species, making a great uproar, rush furiously against each 
■ (jlier. lirchm, when, uccom|ionying the IJiikeol Cobiirg-tlotlia, 
aided in an attacl^with fire-arms on^a trisip of lutlssum in the 
pass of Mensa in Abyssinia. The baboons in return rolled so 
many stones down the mountain, some as large as a man’s head, 
that the attackers had to teat a hasty retreat; and the |inss was 


" Savage aid Wyman in * iiurtnn 
l.iurnal cl Nat. Hist.’ vol. iv. 1843- 
M. p. :is i. 

“ ‘.Swgvttiicre M Paraguay,’ 


>. .01-5*4. 

I* The * Indian Field/ March 4, 
1H71. * 

«* * ThkrleUii/ IJ. i. *. 70, 

K 3 
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actually closed for a time against the caravan. It,, deserves 
notice that these baboons thus acted in concert. Mr.. Wallace* 1 
on three occasions saw female orangs, accompanied bj^ their 
young, “ breaking off branches and the great spiny fruit of the 
‘'Durian treo, with every appearance of rage; causing such a 
“ shower of missiles as effectually kept us from approaching too 
“ near the treo.” As I havo repeatedly seen, a chimpanzee will 
throw any object at hand at a person who offends him; and the ' 
Isjfore mentioned Ixiboon at the Capo of Good Hope prepared 
mud for tho purpose. ,1 

In tho Zoological Gardens, a monkey, which hail weak teeth, 
used to break open nuts pith a stone; and I was assured by the 
keepers that after using thS stone*ho hid it in the otraw, and, 
would not lot any other monkey touch it. Hero, then, we- havo 
the idea of property; but this idea is common to every dog with 
u Ixme, and to most or all birds with their nests. 

The Duke of Argyll" remarks, that tho fashioning of an 
implement for a Hpooiul purpose is absolutely peculiar to man; 
and he considers that this forms an immeasurable gulf between 
him and the brutes. This is no doubt a very important dis¬ 
tinction; but there appears tome much truth in Sir J. Lubbock’s 
suggestion," that when primeval man first used fliut-stoncs for 
any purjiase, ho would have accidentally splintered them, and 
would then have used tho sharp fragments. From this step it 
would lie a small one to break tho (lints on purpose, and not a 
very wide stop to fashion them rudely. This latter advance, 
however, may havo taken long ages, if wo may judge by the 
immense interval of time which elapsed liefore tho men of tho 
neolithic jioriod took to grinding and polishing their stone tools. 
In breaking tho (lints, as Sir J. Lublioek likewise remarks, 
sparks would have boon omitted, and in grinding them heat 
would havo boon evolved: thus tho two usual methods of 
" obtaining tire may have originated.” Tho nature of fire would 
havo been known in tho many volcanic regions where lavu 
occasionally flows through forests. Tho anthropomorphous 
apes, guided probably by instinct, build for themselves tem¬ 
porary platforms; but as many instincts are largely controlled 
by reason, the simpler ones, such as this of building a platform, 
might readily pass into a‘voluntary aud cohscious act. Tho 
orang is knowu to cover itself at night with the leaves of the 
I’andonua; and Brehm states that one of his baboons used to 
protect itself from the heat of the sun by throwing a straw-mat 

41 1 Tho Malay Archipelago,’ vol. 145, 147. 
u 1869. p. 87. , a o . Prehistoric Time!,’ 1865, p. 

a 1 Pmncv.il Man,’ 1869, pp. 47.1, Ac 
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oler itsjiead, In tlieso several habits, we probably see the firs 
steps towards some of the simpler arts, such as rude arehitcotur 
and Jrcss.as they arose amongst tho early progenitors of man. 

Amtraction, tieinnil Conceptions, t-elf-aiunciousnns, Mmt< 
Individuality.— It would lx) very difficult for any one with evh 
much mere knowledge than I possess, to determine how fat 
animals exhibit any traces of tlieso high mental powers. This 
difficulty arises from tho impossibility of judgiug what passe.- 
"through the mind of an animal; and again, tho fact that writer* 
differ to a great extent in tho meaning which they attribute to 
tHb aliovo terms, causes a further difficulty. If one may judge 
from various articles which have If on published lately, the 
greatest *tress seems to lxi Aid on^he supposed entire absence 
in animals of the power of abstraction, or of forming general 
concepts. But when a dog sees another dog at a distance, it is 
often clear that ho perceives that it is a dog in the abstract; for 
when he gets nearer his whole manner suddenly changes, if the 
other dog be a friend. A recent writer remarks, that in all such 
cases it is a pure assumption to assert that the menial act is 
not essentially of tho same nature in the animal as in man. It 
either refers what ho perceives with his senses to a mental 
concept, then so do both “ When I say to my terrier, in an 
eager voice (and I have made tho trial many times), “ Hi, hi, 
where is it?” she at once takes it as a sign that something is to 
lx> hunted, and generally first looks quickly all around, and 
then rushes into the nearest thicket, to scent for any game, but 
finding nothing, she looks up into any neighboring troo for a 
squirrel. Now do not these actions dearly shew that she had in 
her miud a general idea or concept that sonic animal is to lx- 
discovered and hunted ? 

It may lx; freely admitted that no animal is self-conscious, 
if by this term it is implied, that he reflects on such {mints, as 
whence lie comes or whither ho will go, or what is life and death, 
and so forth. But how can wo feel sure that an old dog with an 
excellent memory and some power of imagination, or shewn by 
his dreams, never reflects ou his past pleasures or pains in the 
chose ? And this would be a form of self-consciousness. On the 
tithcr hand, os Buchner 44 has remarked, how little can the hard- 
worked wife of % degraded Australian savage, who uses very 
few abstract words, and cannot count ubove four, exert her self- 
consciousness, or reflect on tho nature of her own existence. It 
is generally admitted, that the higher animals possess memory, 

44 Mr. Hookham, in a lot 1 «r to 41 ' Coafercncra «ur U ThAon* 
Prof. M»i Muller, in the ‘ Ilirmiog- lArwinirant,' Orach traaalaX. 
ham New*,' May 1873. IS’iS, y- 132. 




8 4 


The Descent of Man. 


, Pabt i. 


_i-1 

attention, association, and even some imagination and reason. 
If theso powers, "which differ much in different animals, are 
capable of improvement, there seems no great improbab^ ity in 
more complex faculties, such as the higher forms of abstrhbtion, 
and self-consciousness, &c., having been evolved through tho 
development and combination of the simpler ones. It has been 
urged against the views here maintained, that it is impossible 
to say at what point in tho ascending scale animals becomp 
capable of abstraction, &c.; but who can say at what 'age this 
occurs in our young children ? We see at least that puch powers 
are developed in children by imperceptible degrees. * 

That snimals retain their mental individuality is unquestion¬ 
able. When my voice awakened a train of old associations in 
the mind of tho lwforo-mentioned dog, ho must have retained 
his mental individuality, although every atom of his brain had 
proliably undergone change more than once during tho interval 
of live years. This dog might have brought forward the 
argument lately advanced to crush all evolutionists, and said, 
“ I abide amid all mental moods and all material changos. . . . 
" The teaching that atoms leave their impressions as legacies to 
“ other atoms falling into tho places they have vacated is con- 
“ trudiotory of the utteranco of consciousness, and is therefore 
“ false; but it is tho teaching necessitated by evolutionism, cou- 
" sequcntly the hypothesis is a false one.”* 1 

/.(iie/mo/f.—This faculty has justly been considered as one of 
tho chief distinctions ln-tween man and tho lower nnimals. Hut 
man, as a highly competent judge, Archbishop Whatoly remarks, 
“ is not the only animal that can muko use of language to express 
“ what is passing in his mind, and can understand, more or less, 
“what is so expressed by another.” 47 In Paraguay tho Cebus 
u-mri' when excited utters at least six distinct sounds, which 
excite in other monkeys similar emotions. 4 * Tho movements of 
the features and gestures of monkeys are understood by us, and 
they partly understand ours, ns Hcngger and others declare. It 
; s a more remarkable fact that tho dog, since lieing domesticated, 
has learnt to bark*“ in at least four or fire distinct tones. 
Although barking is a new art, no doubt the wild parent-species 
of tho dog expressed their feelings by eries of various kinds'. 
With tho domesticated dog Vo have the Iwrk of eagerness, ns in 
the chase; that of anger, as well as growling; the yelp or howl of 
despair, as when shut up; the Inlying at night; the bark of joy, as 

44 The Ut'V, I>r. .1. M’Cnno, * Anti* ,# Ilongcer, ihut. v 4.V 
l'»r»inisin,’ tSrttl, p. hi. 44 See mv 1 Vnmtioit of Aoi- 

47 C/uoteA in '/nthropolcgionl He- m.\b met Hi.inU muter Domestics- 
n*w * IMil. p. i:,8. tion,’ to i. i. p . ) 7i 
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when stalling on a walk with his master; and the very distinct 
one of-demand or snpplieation, as when wishing for a door or 
wind** to.be openod. According to Honzean, who paid pnr- 
ticnlarattention to tho subject, tho domestic fowl utters at least 
n dozen significant sounds." 

The habJIual use of articulate language is, however, peculiar 
to man; but he uses, in common with the lower animals, inarti- 
* collate erics to express his meaning, aided by gestures and the 
movcnffflts of the muscles of the face. 11 This cspeeially holds 
good with kite moro simple and vivid findings, which aro but 
litfTe connected with our higher intelligence. Our cries of pain, 
fear, surprise, anger, togethgr with, tSeir nppropriate*hetionB, 
jmd tho tflurmur of a mother to her beloved child, are moro 
cxprei*ivo than any words. That which distinguishes nmn 
from the lower animals is not tho understanding of articulate 
sounds, for, as every one knows, dogs understand many words 
and sentences. In this respect they are at tho same stage of 
development as infants, between tho ages of ten and twelve 
months, who understand many words and short sentences, but 
cannot yet utter a single word. ,It is not tho mere articulation 
which is our distinguishing character, for parrots and other 
birds possess this power. Nor is it the mere capacity of con¬ 
necting definite sounds with definite ideas; for it is certain that 
somo parrots, which have Kelt taught to s)sak, connect un¬ 
erringly words with things, and persons with events.' 11 The 
lower animals differ from man solely in his almost infinitely 
larger power of associating together the most diversified 

» * Faeultes Mental*.** dcs Ani- to a.M to the “gooil morning” . 
m.itix,’ tom. ii. 1872, p. :)4ti-:l49. short fatten***, which was never 

51 See a discussion on this subject onre re|**ated alter hi* father a 
in Mr. K. K. Tylor’s very interesting *leath. He scolded violently a 
work. * Researches into the Early strange *log whirh came into the 
lli.t.,ry of Mankind,’ lSSo, chaps, room through the o|a-*n window; 
it. to iv and tie scolded another parrot (*av- 

1! I have received several detailed ing “you naughty potty") whi*h 
*. ..oints to this effect. Admiral had got out of it* cage, and w»» 
Sir .1. Suliran, whom I know to bo eating apple* on the kitchen table, 
a ♦.ireful observer, as.ure* me that See also, to the same effect, Hotixeau 
*u Afneaii parrot, tong kept in his on parrot*, ‘facultch Montales, 
tattler’* house, invariably called tom. ii. p. 209. Hr. A. Moschkau 
• **rt.tin of the household, aa inform* mo that be know ft starling 

w«di at visitors, by their name*. He which never made a mistake in 
•ai l ‘*K<H.tl mfiniug” toevery one at saving in German “ good morning 
br*fkhist, and “ good night M to each 1 * j**rw»nv arriving, And “ good¬ 
ies they left the room at nighf, aud by^oM fellow, to thoM departing, 
never reversed these sanitations. I could add seveAl other »uco 
To Sir J. Sulivan’s father, he usftd cn»e*. 


86 


The Descent of Man. Pabt I. 


sounds and ideas; and this obviously depends on, the high 
development of his mental powors. 

As Home Took, one of the foundors of the noble scijace of 
philology, observes, language is an art, like brewing or linking; 
But writing would bavo been a better simile. It certainly is not 
a truo instinct, for every language has to bo learnt. It differs, 
however, widely from all ordinary arts, for man has an in¬ 
stinctive tendency to speak, as we see in the babble of our 
young children; whilst no child has an instinctive tendency to 
brow, bake, or write. Moreover, no philologist upw supposes 
that any language has been deliberately invented; it lms been 
slowly und unconsciously develojied by many steps. 53 The 
sounds uttered by birds offer in'several respects tlio nearest 
analogy to language, for all the meinlicrs of the same species utter 
tho samo instinctive cries expressive of their emotions; and all 
the kinds which sing, oxert their |x>wer instinctively; but tho 
actual song, and oven tho call notes, are learnt from their 
paronts or foster-parents. Those sounds, as Haines Barrington 3 * 
has proved, “ aro no more innate tliau language is in man." 
Tho first attempts to sing " may bo compared to tho imperfect 
“ endeavour in a child to babble.” Tho young males continue 
practising, or os tho bird-catchers sny, “ recording,” for ten or 
eleven months. Their first essays show hardly a rudiment of 
tho future song; but as they grow older wo can perceive what 
thoy aro aiming at; and at lust they aro said " to sing their 
“ song round.” Nestlings which have learnt tho song of a distinct 
species, as with the canary-birds cducuted in tho Tyrol, teach 
and transmit their new song to their offspring. The slight 
natural differences of song in tho same sjieoies inhabiting 
different districts mny bo appositely compared, ns Barrington 
remarks, “ to provincial dialects;” and the songs of allied, 
though distinct species may lie compared with the languages of 
distinct races of man. I have given tho foregoing details to 
shew that an iustinctivo tendency to acquire an art is not 
peculiar to man. 

With respect to tho origin of articulate language, after having 
road on tho one side tho highly interesting works of Mr. Hens- 


13 See some good remarks on ihis 
heud by Prof. Whitney, in* 1 his 
* Oriental and Linguistic Studios/ 
1873, p. $54. He observes that the 
do»lre of communication between 
man is the living fores, whiefe, 
iu the development of language, 
M works both ponsciously and vin- 
“ consciously ; consciously as re- 


“ g.irds the immediate end to be 
“ attained ; unconsciously as regards 
“ the further consequences of the 
44 act.” 

31 Hon. Duines Barrington m 
‘Phihwoph. Transactions,* 1773, p. 

See also Dureau de la Malle, 
in 4 Ann. des. Sc. Nat.* 3rd senes, 
Zoolog. tom. z. p. U9, 
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ieigh W^gwood, the Eev. F. Farrar, and Prof. Sohleioher," and 
the c^biated lectures of Prof. Max Muller on the other side, I 
esnnsJdoufct that language owes its origin to the imitation and 
modi (Ration of various natural sounds, the voices of other 
animals, and man’s own instinctive cries, aided by signs and 
gestures. AVhen we treat of sexual selection we shall see that 
primeval man, or rather some early progenitor of man, probably 
* £rst used his voice in producing true musical cadences, that is 
in singfBg, as do some of tho gibbon-apes at tho present day; 
and we mag conclude from a widely-spread analogy, that this 
potter would have been especially exerted during tho courtship 
of the sexes,—would have expressed serious emotions,‘such as 
, love, jealdhsy, triumph,—ant?wouldliave served as a challenge to 
rival# It is, therefore, probable that the imitation of musical 
cries by. articulato sounds may have given riso to words expres¬ 
sive of various complex emotions. The strong tendency in our 
nearest allies, the monkeys, in microcephalous idiots,* and in 
the liarbarous races of mankind, to imitate whatever they hear 
deserves notice, os bearing on the subject of imitation. Since 
monkeys certainly understand jnuch that is said to them by 
man, and when wild, utter signal-cries of danger to their 
fellows; 47 and since fowls givo distinct warnings for danger on 
tho ground, or in tho sky from hawks (lx>th, as well as a third 
cry, intelligible to dogs), 4 * may not sonio unusually wise ape-like 
animal have imitated the growl of a Insist of prey, and thus 
told his fellow-monkeys the nature of tho expected dnngor? This 
would havo been a first step in tho formation of a language. 

As tho voice was used moro and more, tho vocal organs would 
havo been strengthened and perfected through the principle of 
the inherited effects of use; and this would havo reacted on the 
liower of speech. But the relation between tho continued use of 
language and tho development of tho brain, has no doubt been 
far more important. Tho mental powers in somo early pro¬ 
genitor of man must have boen more highly developed than in 


** ‘On the Origin of Language,' 
by H. Wedgwood, 1866. ‘Chapters 
Language,’ by the Rev. K. W. 
Farrar, 1865. These work* are 
moat interesting. Sfte also * De la 
Phys. et de Parole,’ par Albert 
Leninine, 1865, p. 190. The work 
“it this subject, by the late Prut*. 
Aug. Schleicher, has been translated 
by Dr. bikkers iuto English, under 
the title of ‘ Darwinism tested by 
the Science of Language,' 1869 


M Vogt, ‘ Memoire *ur le* Hicrtf 
cephalcs,' 1867, r>. 169. With re¬ 
nnet to savage*, I have given some 
facU in iny ' Jouru il of Researches,’ 
*c M 1845, p. 2‘»>. 

•’ See dear evidence u» this head 
in the two works so oftta quoted, 
by brebm and K«*ngger, * 

• M Houzpmu give* a very curious 
account of his observations on this 
subject in his ‘ K*culu» Meaules 
d« Amman*,’ tom. IL, p. 346. 
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any existing ape, before even the most imperfect form of speech 
could have come into use; but wo may confidently believ? that 
the continued uso and advancement, of this power wouhp have 
reacted on the mind itself, by enabling and encouraging it to 
carry on long trains of thought. A complex train of thought 
can no more be carried on without the aid of words, whether 
Bpokon or silent, than a long calculation without the use of 
figures or algebra. It apjiears, also, that even an ordinary trai" 
of thought almost requires, or is greatly facilitated By some 
form of language, for the dumb, deaf, and blind girl, Laura 
Bridgman, was observed to uso her fingers whilst dreaming. 4 * 
Nevertheless,a long succession of vivid and connected ideas may 
pass through the mind without the aid of any form of language, 
us we may infer from the movements of dogs during* their 
dreams. We have, also, seen that animals are able to reason 
to a certain extent, manifestly without the aid of language. 
The intimate connection lietwcen tho brain, as it is now 
developed in ns, and tho faculty of speech, is well shewn by 
those curious eases of brain-disease in which speech Is specially 
affected, as when tho power to remember substantives is lost, 
whilst othor words can lie correctly used, or where substantives 
of a certain class, or all except tho initial letters of substantives 
and proper names are forgotten. 60 There is no more itnprob 
ability in the continued uso of tho mental ami vocal organs 
leading to inherited changes in their structure and functions 
than in tho ease of handwriting, which depends partly on tin 
form of the hand and partly on the disposition of the mind; and 
hand-writing is certainly inherited." 

Several writers, more especially Prof. Max Muller,"* have 
lately insisted that tho use of language implies the | tower o 
forming general concepts; and that as no animals are suppose! 
to possess this power, an ini|>ossihlo liarricr is formed lietweei 
them uml man.' 14 With lv.qxct to animats, I have already 

s * See remarks on tills head by ** Lectures on ‘Mr. Itiirwin's l'iii 
Or. Muudslcy, ‘The Physiology and lo-nphy of Language,’ IX7 i. 
Pathology of Mind,* 2nd edit. 1888, #1 The judgment of a Uistin 

p. 199. guished philologist, such as Pro, 

•* Many curious eases have v een Whitney, will l -ave far more weigh 
recorded. See, for instance, l>r. on this poiut than anything tha 
ltateman 'Ou Aphasia,' 1870, p. 27, I can say. He remarks (‘Orienta 
31, 53, 100, S.v. Also, ‘Inquiries and Linguistic Studies,' 1873, p 
Concerning the Intellectual Powers,’ 297), iu speak ng of Bleek’s views 
by t>r. Abercrombie, 1838, p. 130 . s “Because on the grand scale l.in 

•‘ ‘ the Variation of Aniiqpl; “ guage is the necessary auiiliar 
and Plants udHer Domestication,’ " of thought, indispensable to th’ 
vol. ii. p. 8. “ 1 ' ‘-ament of the power n 
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crok»avoui*d to show that they have this power, at least in a 
rude a*I Incipient degree. As far as concerns infants of from 
ten to elovon months old, and deaf-mutes, it seems to me in- 
erodible, that they should be able to connect certain sounds with 
certain general ideas as quickly as they do, unless such ideas 
were already formed in their minds. The some remark may be 
extended to the more intelligent animals; as Mr. Leslie Stephen 
' oWrv«£ “ A dog frames a general concept of cats or sheep, 
“ and knows tho corresponding words as well as a philosopher. 
“ And tho capacity to understand is as good a proof of vocal 
“ intelligence, though in on inferior degree, as the capacity to 
“ speak." , • * • 

• Why the organs now used for speech should have 1mx*ii 
origimflly perfected for this piir|Kwe, rather than any other 
organs, it is not difficult to sec. Ants have considerable powers 
of intercommunication by moans of their antenna), as shewn by 
Huber, who devotes a whole chapter to their language. Wo 
might have used our fingers as efficient instruments, for a 
jhtsou with practice can report to a deaf man every word of a 
speech rapidly delivered at a pi^lie meeting; but tho loss of 
our hands, whilst thus employed, would have l»een a serious 
inconvenience. As all the higher mammals possess vocal organs, 
constructed on the same general plan as ours, and used as a 
means of communication, it was obviously prolvible that these 
same organs would lx> still further dt*velo)>ed if the power of 
communication had to Ijo improved; and this has Urn effected by 
the aid of adjoining and well adapted parts, namely the tongue 
and lips.' 4 The fact of tho higher apes not using their vocal 
organs for speech, no doubt de|xnd.s on their intelligence not 
having l>cen sufficiently advanced. Tho possession by them of 


** thinking, to the distinctness and 
** Miiety and complexity of cogni- 
** tiom to the full inantery of c«n- 
“ ^ i-m.sness; therefore he would 
“ f'lin make thought absolutely iin- 
“ |>OH>Ude without s|*«ch, identify- 
4 * lug the faculty with it* m*tru- 
“ Tn**nt. He might just ns reason- 
“ ably avert that tile human band 
“ * »nn»*t act without a t«*oI. With 
Huch a doctrine to start from, be 
“ cannot Atop short «-f Muller'* 
l * wor^t paradoxes, that an infant 
‘ ("» /</«!, not speaking) i» not a 
4 hum id being, and that deaf-mutes 
' do not become po*s«»ttd of reason 
' until thev learn to tnriat their 


“ finger* into imitation of spoken 
“ word*.” Mux Muller give* in 
italic* (‘Lectures on Mr. Darwin'* 
Philosophy of I, mgu.ige,' 1H7.1, 
third lecture) the following aphor¬ 
ism: “There i* no thought with- 
“ out word*, a* little a* there are 
“ word* without thought.” What 
a Grange definition niu«t here be 
given to the word thought! 

“ « « n Klee-thinking/ lk*. v 

1871, p. si- 

** See some good remark* to thi* 
Sect by Dr. Maudsley, ‘The Phr- 
siokigv and Pathology of Mind/ 
18ds,*p. 199. • 
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organs, which with long-continued practice might l>ave been 
need for speech, although not thus used, is paralleled .by the 
case of many birds which possess organs fitted /or tinging, 
though they never sing. Thus, tho nightingale and crow have 
vocal organs similarly constructed, these being used by the 
former for diversified song, and by the latter only foi* croaking. 4 ' 
If it be asked why apes liavo uot had their intellects developed 
to tho same degree as that of man, general causes only can be 
assigned in answer, and it is unreasonable to expect 'anything 
more definite, considering our iguorunco with respect to the 
successive stuges of development through which each creature 
has passed. « 

The formation of differoift languages and of distinct species, 
and tho proofs that Iwth havo liecn developed through a gradual 
process, are curiously parallel.* 7 But wo can trace tho formation 
of many words further hack than that of species, for wo can 
perceivo how they octuutly aroso from the imitation of various 
sounds. Wo find indistinct languages striking homologies due 
to community of descent, ami analogies duo to a similar process 
of formation. The manner in which certain letters or sounds 
change when others change is very like correlated growth. Wo 
havo in both cases tho reduplication of parts, the effects of long- 
continued use, and so forth. The frequent presence of rudi¬ 
ments, both in languages and in species, is still more remarkable. 
Tho letter »i in tho word urn, means / ; so that in tho expres¬ 
sion / am, a superfluous and useless rudiment has been retained. 
In tho spelling also of words, letters often remain ns the rudi¬ 
ments of ancient forms of pronunciation. Languages, like 
organic beings, can bo classed in groups under groups: ami they 
can lie classed either naturally according to descent, or arti¬ 
ficially by other characters. Dominant languages and dialects 
spread widely, and lead to tho gradual extinction of other 
tongues. A language, like a s|iecics, when once extinct, never, 
as Sir 0 . Lyoll remarks, rcap|Kurs. The same language never 
has two birth-places. Distinct languages may lie crossed or 
blended together.* 4 We see variability in every tongue, and new 


•* Macgillivray, * Hist, ot* Briti-h 
Birds,' vol. ii. IS.ID, p. -’!). ( An 
excellent observer, Mr. Blackwell, 
remarks that th« magpie teams to 
prouounce single words, and even 
short sentences, more readily than 
almost any other British lord ; ye£, 
as he adds, alter long and closely 
investigating "s habits, he has 
never known it, in a state of nature. 


display any unusual capacity !' r 
imitation. ‘ Researches in Zoology,' 
1814, p. l.*iS. 

41 See the very interesting pa¬ 
rallelism between the development 
ot" ■>p.s les and languages, given by 
Sir C. I.yetl iu * The Ueoiog. Evi¬ 
dence, "t the Antiquity ot' Man,’ 
1S*> '*, chap. run. 

** See lemarks to this effect by 



Chap. III. Mental Powers. 91 


words are continually cropping up; but as there is a limit to 
the powers of the memory, single words, liko whole languages, 
graduf^y become extinct. As Max Muller* has well re¬ 
marked.—" A struggle for life is constantly going on amongst 
•* tho words and grammatical forms in each language. The 
•• letter, tho*shorter, the easier forms are constantly gaining the 
“ upper hand, and they owo their success to their own inherent 
“ virtue.” To theso more important causes of tho survival of 
certain fiords, mere novelty and fashion may 1 >g added; for 
there is in tig) mind of man a strong love for slight changes in all 
things. Tho survival or preservation of certain favoured words 
in the struggle for existence is natural flection. 

The perfectly regular and 1 wonderfully complex construction 
of tho languages of many barbarous nations has often boon 
advanced as a proof, either of the divino origin of thoso lan¬ 
guages, or of tho high art and former civilisation of their 
founders. Thus F. von Schlegel writes: “ In thoso languages 
“ which appear to bo at tho lowest grade of intellectual culture, 
“ we frequently observe a very high and elaborate degree of art 
“ in their grammatical structure. This is especially the case 
“ with the iiasquo and tho Lapjionian, and many of tho Amo- 
“ rican languages.’ 70 But it is assuredly an error fo speak of 
any language as an art, in the sense of its having I Hen elabor¬ 
ately and methodically formed. Philologists now admit that 
conjugations, declensions, Ac., originally existed as distinct 
words, since joined together; and as such words express tho 
most obvious relations between objects ami person", it is not 
surprising that they should have leen used by the men of most 
races during tho earliest ages. With resect to perfection, the 
following illustration will liest show how easily wo may err: a 
Crinoid sometimes consists of no less than 150,000 pieces of 
shell/ 1 all arranged with perfect symmetry in radiating linos; 
but a naturalist does not consider an animal of this kind as 
more perfect than a bilateral one with comparatively few parts, 
and with none of these parts alike, excepting on tho opposite sides 
of the body. He justly considers the differentiation and special¬ 
isation of organs as the test of perfection. t*> with languages; 
flic most symmetrical and complex ought not to Ik: ranked above 
irregular, abbreviated, and bastardies! languages, which have 

the Rer. F. W. Farrar, in an in- T * Quoted \»y C. *S. Wake, *Chap- 
terntiug article, entitled 4 Philo- frr* on Man/ 1808. p. 101. 

•X? and Ihtrwiuism ’ in ‘Nature/ n Hurkiand, ‘Bridgewater Tr*»- 
March 24th. 1*70, p. .VJ8. ti*%/ }» 411. 

** * Nature/Jan. tith, 187( .y. 207. 
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borrowed expressive words and useful forms of construction from 
various conquering, conquered, or immigrant races. ' •> 

from these few and imperfect remarks I conclude t'Aat the 
extremely complex and regular construction of many barbarous 
languages, is no proof that they owe their origin to a special 
act of creation . 72 Nor, as wo have seen, does tlfi faculty of 
articulate speech in itself offer any insuperable objection to 
the belief that man lias been developed from some lowir 

c '* v 

form. 

Hens «■ rf Beauty. —This sense has been declared t.: !>e pecxiliar 
to man. I refer hero only to the pleasure given by certain 
colours; forms, and sounds, and which may fairly be called a 
sense of the beautiful; with cultivated men such sensations are, 
however, intimately associated with complex ideas and tffiins of 
thought. When we behold a male bird elaborately displaying 
his graceful plumes or splendid colours before the female, 
whilst other birds, not thus decorated, make no such display, 
it is impossible to doubt that she admires the beauty of her 
nialo partner. As women everywhere deck themselves with 
these plumes, tho beauty of such ornaments cannot he disputed. 
As wo shall see later, the nests of humming-birds, and tho 
playing passages of lower-birds are tastefully ornamented 
with gaily-coloured objects; and this shews that they must 
receive some kind of pleasure from the sight of such things. 
With tho great majority of animals, however, the taste for the 
beautiful is confined, as far as wo can judge, to the attractions 
of tho opposite sox. The sweet strains poured forth by many 
male birds during tho season of love, arc certainly admired by 
the females, of which fact evidence will hereafter lie given. If 
female birds had l>oon incapable of appreciating the beautiful 
colours, tho ornaments, and voices of their male partners,all the 
Intmur and anxiety exhibited by tho latter in displaying their 
charms before the females would have been thrown away; and 
this it is impossible to admit. Why certain bright colours 
should excite pleasure cannot, I presume, lie explained, any¬ 
more than why certain flavours and scents are agreeable; but 
habit has something to do with the result, for that which is a* 
first unpleasant to our senses, ultimately becomes pleasant, and 
habits are inherited. With ros|ieot to sounds, Helmholtz has 
explained to a certain extent on physiological principles, why- 
harmonies and certain cadences are agreeable. Hut besides 
this, sounds frequently recurring at irregular intervals are 

■* See *ome gvo4 remarks on the J. l.nblock, ‘Origin of C.triliMtion, 
mv.pl ilocation ot* language*, by Sir 1870, |v 278. 
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highly disagreeable, as every one will admit who 1ms listened at 
night tg tqe irregular flapping of a rope on board ship, 'i'ho 
same Jrincjple seems to eomo into play with vision, as the 
eye prefers symmetry or figures with some regular recurrence. 
Patterns of this kind are employed by even the lowest savages 
ns oiiiumeiijs; and thoy have been developed through sexual 
Selection for the adornment of some male animals. Whether we 
can or not give any rehson for the pleasure thus derived from 
vision and hearing, yet man and many of the lower animals are 
alike pleased,by the same colours, graceful shading and forms, 
and»the same sounds. 

The taste for the !>eautiful, at least as>fnr as female Ixttiuty is 
concerned,«is not of a sjiecial Mature fti the human mind; for it 
flitters ividely in the different races of man, and is not quite tho 
same even in tho different nations of the same race. Judging 
from the hideous ornaments, and the equally hideous music 
admired by most savages, it might Im urged that their rosthotic 
faculty was not so highly developed as in certain animals, for 
instance, as in lards. Obviously no animal would lie capable of 
admiring such scenes as the heavens at night, u beautiful land¬ 
scape, or relined music; but such high tastes uro acquired 
through culture, and depend on complex associations; they nro 
not enjoyed by barbarians or by uneducated persons. 

Many of tho faculties, which have been of inestimable service 
to man for his progressive advancement, such as the |«>wers of 
the imagination, wonder, curiosity, an undefined sense of lieauty, 
a tendency to imitation, and tho love of excitement or novelty, 
could hardly fail to lead to capricious changes of customs and 
fashions, i have alluded to this |>oint, lieeause a recent writer' 3 
lets oddly fixed on Caprice “as one of tho most remarkable and 
“ typical differences lx-tween savages and brutes." lint not 
only can we partially understand how it is that man is from 
various conflicting influences rendered capricious, but that 
the lower animals are, as wo shall hereafter see, likewise capri¬ 
cious in their affections, aversions, ami sense of lteauty. Tlicro 
is also reason to suspect that they lovo novelty, for it own sake. 

It’lief in (lei — 1,’tli‘iion. —There is no evidence that mnn was 
aboriginally endowed with the ennohlibg txlief in the existence 
of an Omnipotent God. On the contrary there is ample evidence, 
Ucrived not from hasty travellers, hut from men who have long 
'■'•sided with savages, that numerous races have existed, and still 
exist, who have no idea of one or more gods, ami who have no 

• 

” ‘The Spectator/ Dec. 4th, 1809, p. 1430. 
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words in their languages to express such an idea. 74 Tfce question 
is of course wholly distinct from that higher one.^rhethir there 
exists a Creator and Ruler of the universe; and this his been 
answered in the affirmative by some of tho highest intellects that 
have ever existed. 

If, however, wo includo under tho term “ religiov” the belief 
in unseen or spiritual agencies, the case is wholly different; for 
this belief seems to be universal with tho loss civilised races. 
Nor is it difficult to comprehend how it aroso. As soou as the 
important faculties of tho imagination, wonder, end curiosity, 
together with some power of reasoning, had become partially 
developed, man would - laturally crave to understand what was 
passing around him, and would have vaguely speculated on his 
own existence. As Mr. M’Lennan’ 5 has remarked, “ Some ixplan- 
" ation of the phenomena of life, a man must feign for himself; 
" nnd to judge from the universality of it, tho simplest hypothesis 
" and the first to occur to men, seems to have l>een that natural 
“ phenomena are ascrihahlo to tho presenco in animals, plants, 
“ and things, and in the forces of nature, of such spirits prompting 
“ to action ns men are conscjous they themselves possess.” It 
is also probablo, as Mr. Tylor has shewn, that dreams may have 
first given rise to the notion of spirits; for savages do not readily 
distinguish between subjective and objective impressions. When 
a savage dreams, the figures which appear Indore him are 
boliovod to have come from a distance, and to stand over him ; 
or “ tho soul of tho dreamer goes out on its travels, and comes 
“ homo with a remembrance of what it has seen.” 7 ” Rut until 


u Sec mi excellent art id'* on t his 
subject by tin? Rev. F. W. Farrar, 
in the 4 Anthropological Review,’ 
Aug. 18*54, p. oexvii. For further 
facta see Sir J. Lubbock, 4 Pre¬ 
historic Times,’ 'Jnd e.iit. 1S»>!\ p. 
5t»4; and especially the chapters on 
Religion in hi* ‘Origin of t’ivilisa- 
tion,’ 1870. 

T * ’The Worship of Animal* and 
Plants,’ in the * Fortnightly Review,* 
Oct. I, I8t»9, p. 4«J. 

T * Tvlor, ‘ K.irly History Man¬ 
kind,* IHiif*. p. t». See also the 
three striking chapter* on the IV- 
veiopmont of Religion, in Lubbock's 
4 Origin of Civilisation,’ 187'>. In a 
liko manner Mr. Herbert SpenC^r, 
in hi* ingenious essay in the ‘ Fort¬ 
nightly Rev it. sr ’ (May 1st, 1870, 
p. '>3.')X account* for the earliest 


form* of religion* belief throughout 
the world, by man being led through 
dreams, .shadow*, and other causes, 
to look at himself as a double 
essence, corporeal and spiritual. As 
the spiritual being is supposed to 
exist after death an 1 to be power¬ 
ful. it i* propitiated by furious gifts 
and ceremonies, and its aid invoked. 
He then further shews that name* 
or nicknames given from some 
animal or other object, to the e*/lv 
progenitor* «r founder* of a tribe, 
are sup(H««d after a long interval 
to represent the real progenitor of 
the tribe; and such animal or object 
i* then naturally believe*! still to 
exist as a spirit, is held sacred, and 
worshipped as a god. Nevertheless 
I cannot but suspect that there is 
a still earlier and ruder stage, when 
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the faculties of imagination, curiosity, reason, Ac., had been 
fairly wfill tWffelopcd in the mind of man, his dreams would not 
have loa hint to believo in spirits, any moro than in tho case of 
a dog. 

TI10 tendency in savages to imagino that natural objects and 
agencies are^inimated by spiritual or living essences, is perhaps 
illustrated by a little fact which I once noticed: my dog, a full- 
gw>wn and very sensible animal, was lying on tho lawn during a 
hot and still day; but at a little distance a slight breeze occa¬ 
sionally moved an open parasol, which would have licon wholly 
disregarded by tho dog, had any one stood near it. As it was, 
every timo that tho parasol ^lightlg ntovod, tho dog jfrowled 
fiercely an<f barked. lie must, I think, have reasoned to himself 
in a rapid and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange living 
agent, and that no stranger had a right to lie on his territory. 

Tho lielief in spiritual agencies would easily pass into tho 
licliof in the existence of one or more gods. For Ravages would 
naturally attribute to spirits tho same passions, the same lovo of 
vengeance or simplest form of justice, and the same affections 
which they themselves feel. The Fuegians ap|x-ar to bo in this 
res|>ei’t in an intermediate condition, for when the surgeon on board 
tho “lie-agio” shot some young ducklings ns spc-rmiciia, York 
Minster declared in tho most solemn manner, “Oh, Mr. Hynoe, 
" mueli rain, much snow, blow much;” and this was evidently 
a retributive punishment for wasting human food. So again ho 
related how, when his brother killed a " wild man," storms loug 
raged, much rain and snow fell. Yet wo could never discover 
that the Fuegians lielieved in what we should call a Ood, or 
practised any religious rites; and Jemmy Hutton, with justitlable 
pride, stoutly maintained that there was no devil in his land. 
This latter assertion is the more remarkable, as with savages the 
belief in bod spirits is far more common than that in good 
ones. • 

The feeling of religious devotion is a highly complex one, 
consisting of love, complete submission to an exalted and 
mysterious superior, a strong sense; e.f elepelielrnice),” fear, 
reverence, gratitude, hope for tlio future-, and jierhaps other 
elements. No lx.-ing eoulel expcrie;ne-e see complex an cmeition 


anything which manife«u power or 11 See »n able *rti< 1* a n th« 
movement is thought to l* enlowf*i * Physical hlementa of I^ligion,’ by 
with some form of life, ami with Mr^L Owen I’ike. id * Anthropolog 
mental faculties analogous to oar Renew/ April, 187C| p. lltfi. 
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until advanced in bis intellectual and moral facultiesito at least 
a moderately high level. Nevertheless, we secf somendistant 
approach to this state of mind in the deep love of« do* for his 
master, associated with complete submission, some fear, and 
perhaps other feelings. The behaviour of a dog when returning 
to his master after an absence, and, as I may add, hf a monkey 
to his beloved keeper, is widely different from that towards their 
fellows. In the latter case the transports of joy.appear to be 
somewhat less, and the sense of equality is shewn in every action. 
Professor Braubach goes so far as to maintain th .t a dog looks 
on his master as on a god . 78 

The^amo high mentU fyeultie^which first led man to believo 
in unscon spiritual agencies, then in fetishism, polytheism, and 
ultimately in monotheism, would infallibly lead him, as \ong as 
his reasoning powers remained jxwrly developed, to various 
strango superstitions and customs. Many of these are terrible 
to think of-such as tho sacrifice of human beings to a blood- 
loving god; tho trial of innocent persons by tho ordeal of poison 
or fire; witchcraft, &c.—yet it is well occasionally to reflect on 
thoso superstitions, for they ghew us what an infinito debt of 
gratitudo wo owe to tho improvement of our reason, to science, 
and to our accumulated knowledge As Sir J. I.ubWk” haswoll 
olwervcd, “ it is not too much to say that the horrible dread of 
“ unknown evil hangs liko a thick cloud over savago life, and 
“ embitters every pleasure.” These miserable and indirect 
consequences of our highest faculties may lie compared with tho 
incidental and occasional mistakes of the instinct*,of the lower 
animals. 

:l 1 Religion, Mor,il, lie,, iter Dm- ! * 1 IVehetoric Times,' 2nd edit, 
win’sehen Art-Lehre,’ 1889, s, .Vi. p. . r >71. In this work (ji. 571) 

It is said (Dr. W. Lauder Lindsay, there will be found an excellent 
'.lournnl of Mental ,Science,’ 1871, account of the many strange and 
|>. 4I>), that Uacon long ago, and the capricious customs of oivagea. 
poet burns, held the same notion. 
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CHAPTER IV. 

Comparison of the Mental Powkbb of Man anl the 
Lower Animalb— continual . 

The niorifT sense — Fundamental proposition — The qualities of social 
animals—Origin of sociability—Strangle between oppostd instincts— 
Mm a social tinimal—'The more enduring social instincts conquer other 
less persistent instincts—The social virtues jlone regarded by sgvages— 
The self-regarding virtues acqujped at .» later stage of development-- 
The importance of the judgment of the members of the same community 
on eoBtluct—Transmission of moral tendencies—Summary. 

I fully tmlwcrilx) to the judgment of those writers' who 
maintain that of all the differences between man and the 
lower animals, the moral sense or conscience is by far the 
most important. This sense, as Mackintosh 1 remarks," has a 
“ rightful supremacy over overy other principle of human 
"action;” it is summed up in that short but im|»erious word 
ought , so full of high significance. It is the most noble of all 
tlio attributes of man, leading him without a moment's hesita¬ 
tion to risk his life for that of a fellow-creature; or after due 
deliberation, impelled simply by the deep feeling of right or 
duty, to sacrifice it in some great cause. Immanuel Kant 
exclaims, “ Duty! Wondrous thought, that workest neither by 
“ fond insinuation, flattery, nor by any threat, but merely by 
“ holding up thy naked law in the soul, and so extorting for 
“thyself always reverence, if not always oksliencu; before 
“whom all apatites are dumb, however secretly they rebel; 
“ whence thy original ?" 5 

This great question has been discussed by many writers* of 
consummate ability; and my solo excuse for touching on it, is 
the impossibility of here lmssine it over - nnd . f - * 
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dependent interest, as an attempt to see how tar thy, study 
the lower animals throws light on one of the highest psychic 
faculties of man. . i 

The following proposition seems to me' in a high> degrt 
probablo—namely, that any animal whatever, endowed wit 
woll-marked social instincts , 5 the parental and filjil affectior 
being hero included, would inevitably acquire a moral sense c 
conscience, as soon as its intellectual powers had bccomo as we] 
or nearly as well developed, as in man. For, firstly, the socia 
instincts load an animal to take pleasure in the society of it 
fellows to feel a certain amount of sympathy with them, and t( 
perform various servico for them. Tho services may be of i 
definite and evidently instinctive Wuro; or there may lie onlj 
' a wish and readiness, as with most of tho higher social Qtiiinals 
to aid their follows in certain general ways. But these feelings 
and sorvices aro by no means extended to all tho individuals o) 
tho same species, only to those of the samo association. Secorully , 
us soon as tho mental faculties had bccomo highly developed, 
images of all past actions and motives would be incessantly 
passing through tho brain of each individual; and that feeling 
of dissatisfaction, or even misery, which invariably results, as we 
shall hereafter see, from any unsatisfied instinct, would ariso, 
as often as it was jairceived that the enduring and always 
present, soc ial instinct had yielded to soino other instinct, at the 
tiino stronger, but neithor enduring in its nature, nor leaving 


' Sir B. Brodie, aftci observing 
that man is a social animal (‘ Psy¬ 
chological Enquiries,' 1H.VI, p. B>«), 
asks the pregnant (question, “ought 
** not. this to settle tho disputed 
“ question as to the existence of a 
*• moral sense ?” Similar ideas have 
probably occurred to many persons, 
as they did long ago to Marcus 
Aurelius. Mr. J. S. Miil speaks, in 
bis celebrated work, 'Utilitarian- 
isin,’ (IHtU, pp. 45, 4*>), of the social 
feelings as a “powerful natural 
•* sentiment,” and as “the natural 
“ basis of sentiment for utilitarian 
*• morality.” Again he say.v* I-ik® 
•• the other acquires! capacities above 
referred to, the moral faculty, if 
“ not a part of our nature, is 
“ a natural out-growth from it; 
'* capable, like them, in a eennin 
u small degree of springing ujvp 00 ” 
14 Uaeousty.'* But in opposition to 


all this, he also remarks, “if, as is 
“ my own belief, the moral feelings 
“ are not innate, but acquired, they 
“ are not for that reason less natu- 
“ ral.” It is with hesitation that I 
venture to differ at all from so 
profound a thiuker, hut it calf 
hardly be disputed that the social 
feelings are instinctive or innate in 
tho lower animals; and why should 
they not be so in man? Mr. Bain 
(see, for instance, * The Emotions and 
the Will,’ 18*>5, p. 481) and others 
believe that the inoral sense is ac¬ 
quired by each individual during 
his lifetime,* On the general theory 
of evolution this is at least ex¬ 
tremely improbable. The ignoring 
of all transmitted mental qualities 
will, as it seems to tne, he hereafter 
judged as a most serious blemish in 
the works of Mr. Mill. 
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behfnd it^a very vivid impression. It is clear that many in- 
stinctii* djpsires, such as that of hunger, are in their nature of 
short furatjon; and after being satisfied, aro not readily or 
vivullyaroealled. Thirdly, after tho power of language had been 
acquired, and tho wishes of tho community could be expressed, 
the commo^ opinion how each member ought to act for the 
public good, would naturally become in a paramount degroo 
the guide to action. Hut it should bo borne in mind that how- 
e^r grovt weight wo may attribute to public opinion, our regard 
for tho approbation ami disapprobation of our fellows depends 
on sympathy, which, as wo shall see, forms an essential part of 
tho social instinct, and is indeed its foundation-stone, j.astly, 
habit in tl* individual woulif ultimately play a very important 
part including the conduct of each member; for tho social in¬ 
stinct, together with sympathy, is, like any other instinct, greatly 
strengthened by habit, and so consequently would bo obedience 
to tho wishes and judgment of tho comfhunity. These several 
subordinate propositions must now l>o discussed, aud some of 
them at considerable length. 

It may be well first to promise that I do not wish to maintain 
that any strictly social animal, if ^ts intellectual faculties were 
to bccomo as active and as highly developed ns in man, would 
acquire exactly the sumo moral sense as ours. In tho same 
manner as various animals have some sense of lx'nuty, though 
they admire widely different objects, so they might have a sense 
of right and wrong, though led by it to follow widely different 
lines of conduct. If, for instance, to tako an oxtrenie enso, men 
wero reared under precisely the same conditions as hivo-lx-cs, 
there can hardly lie a doubt that our unmarried females would, 
like the worker-liees, think it a sacred duty to kill their brothers, 
and mothers would strive to kill their fertile daughters; and no 
one would think of interfering.• Nevertheless, tho lice, or any 

Mr. H. Sitgwii-k mnarkr, iu in Morals/ ‘Theological Ilevicw/ 
in able discussion on thi.-* subject April, 1872, p. 188 191) on the 
(the * Academy,’ June 15th, 1872, wiine illustration, says, the ///•»«. 

(|». 251), “a Hti)*erior bee, we may rij ,/c* of social duty would lx* thus 
•* feel sure, would arpirc to a milder reversed; and by this, I presume, 

“ Jtdution of the population ques- she means that tho fulfilment of’ a 
“ tion.” Judging, h-^wever, from social duty would tend to the in jury 
the habits of many or most savage*, of individuals; but she overlook* 
man solves the problem by f»male the fact, which she would doubtless 
infanticide, polyandry and promrs- admit, that the instincts of the bee 
vu>us intercourse; therefore it may have l>een acquired for the gwal of 
well be doubted whether it would th* community. She goes »o fai as 

by a milder method Mi-m to say that if the theory of ethtoa 
t'obbe, in commenting (‘Darwinism advocated in this chapter were over 

t 2 
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other social animal, would gain in our supposed pase, Ss it 
appears to me, some feeling of right or wrong, or a conscience. 
For each individual would havo an inward sense of possessing 
certain stronger or more enduring instincts, and others less 
strong or enduring; so that there would often be a struggle as to 
which impulse should bo followed; and satisfactjpn, dissatis¬ 
faction, or even misery would lie felt, as past impressions were 
compared during their incessant passago through the mind. In > 
this ease an inward monitor would tell the animal that-it woitld 
have lieen lietter to havo followed the one impulsg rather than 
the other. The one course ought to have been followed, and the 
other aught not; the oiyj would havo been right and the other 
wrong; but to these terms 4 ! shall recur. <-■ 

tiocinbilih /.—Animals of many kinds are social; wo fifcd even 
distinct species living together; for example, some American 
monkeys; and united flocks of rooks, jackdaws, and starlings. 
Man shews the same fdbling in his strong love for the dog, which 
the dog returns with interest. Everyone must have noticed how 
miserable horses, dogs, sheep, iVc., are when separated from 
their companions, and what strong mutual affection the two 
former kinds, at least, shew oh their reunion. It is curious to 
speculate on the feelings of a dog, who will rest peacefully for 
hours in a room with his master or any of the family, without 
the least notice living taken of him ; but if left for a short time 
by himself, barks or howls dismally. We will coniine our 
attention to the higher social animals; and pass over insects, 
although somo of these are social, and aid one another in many 
important ways. The most common mutual service in tho 
higher animals is to warn one another of danger by means of 
the united senses of all. Every sportsman knows, as Dr. Jaeger 
remarks/ how difficult it is to approach animals in a herd or 
troop. Wild horses and cattle do not, I Mievo, make nny 
danger-signal; hut tho attitude of nny one of them who first 
discovers an enemy, warns tho otiiers. liahhits stamp loudly on 
tho ground with their hind-feet as a signal : sheep and chamois 
do the same with their forefeet, uttering likewise a whistle 
Many birds, ami some mammals, iioat sentinels, which in the 
ease of seals are said" generally to lie the females. The leader 

generally ac.e|>t.sl, “ I camlet hut earth o uet h<*M hr many [ersooi 
“ Mieve that in tho hour of thru- on >o weak a toner*. 

Irinmeh woul.t la? eountlej tho : * Ihe ParwinVehe Throne,’ t 
*■ kuet! of the virtue of mankind;” P’l. 

It i» to lie hopo.l that the t*?Ih>f in 1 Mr. II. I’.ronn in • I’roc. Zoolog. 
the permanence of virtue on tic? S.IS'.-, j._ 4- 
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of * troof of monkeys nets ns the sentinel, and utters cries 
exprestfve'both of danger and of safety.* Social animals perform 
many little services for each other: horses nibble, and cows lick 
each oHier, on any spot which itches: monkeys search each 
other for external parasites; and Brehm states that after a troop 
of the Ctrcof^lhecus ijristo-viriilis has rushed through a thorny 
brake, each Jhonkey stretches itself on a branch, and another 
n*mkoy sitting by, “conscientiously" examines its fur, and 
extracts evory thorn or burr. 

jUiima’s ofco render moro important services to one another: 
thus wolves and somo other twists of prey hunt in packs, and 
aid one another in attacking their.viftims. Pelicans Tisli in 
concert. *t’hu Hamadryas balloons turn over stones to find 
insects? etc.; and when they come to a large one, as many as can 
stand round, turn it over together and share the Issity. Social 
animals mutually defend each other. Bull bisonsin N. America, 
when there is danger, drive the cows and calves into the middle 
of the herd, whilst they defend the outside. I shall also in a 
future chapter give an account of two young wild bulls at 
Chillingham attacking an old ono in concert, and of two stallions 
together trying to drive away a third stallion from a troop of 
mares. In Abyssinia, Brehm encountered a great troop of 
lmlioons, who were crossing a valley : some had already ascended 
the opposite mountain, and somo woro still in the valley: the 
latter wi re attacked by the dogs, Imt the old males immediately 
hurried down from the rocks, and with mouths widely ofiened, 
roared so fearfully, that the dogs .prickly drew back. They 
were again encouraged to the attack; but by this time all the 
balloons had reascended the heights, excepting a young one, 
about six months old, who, loudly calling for aid, climbed on a 
block of rock, and was surrounded. Now ono of tho largest 
males, a true hero, came down again from the mountain, slowly 
went to tho young one, coaxed him, and triumphantly led him 
away—the dogs living loo much astonished to make an attack. 
I cannot resist giving another scene which was witnessed by this 
same naturalist; an eagle seized a young Ccrcopithecus, which, 
ljy clinging to a branch, was not at once carried oil; it cried 
loudly for assistance upon which the gther memlier* of the troop, 
with "much uproar, rushed to tho rescue, surrounded the eagle, 

* brehm, ‘ Thi-rMs-ii,' b. i. I Hot, the .vilence <.f A1 rare*, whw <.h. 
». f>2 70. Fur the < •«*<• of the M-rvation* llr«*hm think* quit** tru*t- 
monkey* extracting th"i‘n* from worthy. F'-r the caw* of the <.i>t 
rt (h other, 9 . M. With rennet male hsUon* attacking the dog*, 
to the Hamad rva-* tnrniug over *.79; and «itb re*|*<t to thi 
»tone«, the tact ia given (*. 7ti) on eagle, ». .W. 
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and pulled out so many feathers, that he no longer thought 
of his prey, but only how to escape. This eagle,' a& Brehm 
remarks, assuredly would never again attack a single mpnkey of 
a troop . 10 

It is certain that associated animals have a feeling of love for 
each other, which is not felt by non-social adult annuals. How 
far in most cases they actually sympathise in Aio pains and 
pleasures of others, is more doubtful, especially with respect to 
pleasures. Mr. Buxton, however, who had excellent means of 
observation," states that his macaws, which lived fiee in Norfolk, 
took “ an extravagant interest ” in a pair with a nest; and when¬ 
ever tffu female left it, tlu^was surrounded by a troop “ scream- 
“ ing horrible acclamations in her honour.” It is often difficult 
to judgo whether animals have any feeling for the sufferings of 
othors of their kind. Who can say what cows led, when they 
surround and staro intently on a dying or dead companion; ap¬ 
parently, howover, as Houzeau remarks, they feel no pity. That 
animals somotimes arc far from feeling any sympathy is too 
certain; for they will expel a wounded animal from the herd, or 
gore or worry it to death. This is almost the blackest fact in 
natural history, unless, indeed, the explanation which has been 
suggested is true, that their instinct or reason leads them to 
expel an injured companion, lest beasts of prey, including man, 
should l>o tempted to follow the troop. In this case their con¬ 
duct is not much worse than that of the North American Indians, 
who leave their feehle comrades to perish on the plains; or the 
Fijians, who, when their parents get old, or full ill, bury them 
alive." 

Many animals, however, certainly sympathise with each other’s 
listress or danger. This is the case even with birds. Capt, 
Stansbury 18 found on a salt lake in I tuh an old and completely 
iliud pelican, which was very fat, and must have Util well fed 
or a long time by his companions. Mr. Jilyth, ns ho informs 

'* Mr. Hull gives the rase ,.f a 11 ‘ mlM ag. at Nat. Hi.-t.,’ 

tider-mnnkey (Ateles) ia Nir.ir.i* November, Isbs. is, 1 , 
in, which was heard screaming for tJ Sir .1. I.abb.-ek, * Prehistoric 
sirly two hours in the forest, and Times,' Cad edit. p. -I if, 
as found with an eagle petehrd 11 As quoted by Mr. I.. II. Morgan 
use by it. The bird appawntly ‘The Ameinni He iver,’ 1H«!S, p. 
ared to attack as long as it r* 1 - 212 Capt. Stansburv also giv.es an 

lined thee to fare; and Mr. Itelt interesting account of the manner 
lioves, from what he has seen of m which a very young pelican, 
e habits of these monkeys, that earn,si away by a strong stream 
ry protect themselves from eagKs was guided and" encouraged in its 
keeping two or three together, attempts to reach the shore by half 
io Naturalist.in Nicaragua,' lsT4, a dosen old bird* 
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me, sawCndian crows feeding two or three of their companions 
which^vere blind; and I have beard of an analogous case with 
the domestic cock. Wo may, if wo choose, tall these actions 
instinctive ; but such cases are much too raro for the develop¬ 
ment of any special instinct. 1 * I have myself seen a dog, who 
never pasted a cat who lay sick in a basket, anti was a great 
friend of his# without giving her a few licks with his tongue, the 
purest sign of kind feeling in a dog. 

It must be called sympathy that leads a courageous dog to 
fly at any #no who strikes his master, as ho certainly will. I 
saw a person pretending to Iwnt a lady, who had a very timid 
little dog on her lap, and tlu? trial hm#never Ken mad* before , 
the littlo Creature instantly jumped away, hut after the pretended 
beatiifg was over, it was really pathetic to see how persevering!)- 
he tried to lick liis mistress’s faco, and comfort her. Broilin'* 
states that when a baboon in confinement was pursued to be 
punished, tho others tried to protect him. It must have been 
sympathy in tho cases alxivo given which led tho hnlioona and 
Ccrcopithoei to defend their young comrades from the dogs and 
the eagle. I will give only onev other instance of sympathetic 
and heroic conduct, in the case of a littlo American monkey. 
Several years ago a keeper at tho Zoological Gardens shewed me 
some deep and scarcely healed wounds on the nn|H:ofhisowu neck, 
inflicted on him, whilst kneeling on the floor, by a fierce baKon. 
The littlo American monkey, who was a warm friend of this 
koeper, lived in tho samo largo compartment, and was dreadfully 
afraid of the great baKxm. Nevertheless, ns soon as he saw his 
friend in peril, he rushed to the rescue, anil by screams and l iti s 
so distracted the bats ton that the man was able to escape, after, 
as tho surgeon thought, running great risk of bis life. 

Besides love and sympathy, animals exhibit other qualities 
connected with tho social instincts, which in us would lie called 
moral; and I ngrew with Agassiz '* that dogs possess something 
very like a conscience. 

Dogs possess some power of self-command, and this does not 
appear to bo wholly the result of fear. As Hrnubueh 17 remarks, 
they will refrain from stealing food in the absence of their 
master. They have long Ken accepted as tho very ty]*- ol 
fidelity and obedTenco. lint tho elephant is likewise very faith¬ 
ful to his driver or keeper, and probably considers him as the 

11 A» Mr. Bain state*, “effective '* ‘tie I'Kapfcoe et Je la Clasae,' 
w aii to a sufferer springs from *ym- p. 97. 

“ pathy proper 4 MeoUl and Moral ,T *W« Darwin’»ch« Art-Uhr*.’ 
Sc»fnc«,’ 18*>8, p. 245. f809, a. 54. 

“ 4 Thicrleben, B. 1. *. 85. 
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leader of the herd. Dr. Hooker informs me that an -elephai 
which he was riding in India, became so deoply bogged hat 1 
remained stuck ffist until the next day, when ho war, extrieatt 
by men with ropes. Under such circumstances elephants wi 
seize with their trunks any object, dead or alive, to place und< 
thoir knees, to prevent their sinking deeper in the ny,d; and th 
driver was dreadfully afraid lest the animal shouk. have seize 
Dr. Hooker and crushod him to death. But the driver himsell 
as Dr. Hooker was assured, ran no risk. This forbearanco unde: 
an omorgency so dreadful for a heavy animal, is wonderfu 
proof of noble fidelity. 18 

All atwmals living in akody, whicji defend themselves or attack 
thoir enemies in concert, must indeed Iks in some degruo faithful 
to one another; and those that follow a leader must be ii< some 
degree obedient. When tho baboons in Abyssinia 18 plunder a 
gardon, they silently follow their leader; and if an imprudent 
young animal makes a noiso, ho receives a slap from tho others 
to teach him silence and oliedionce. Mr. Chilton, who has had 
excellent opportunities for observing tho half-wild cattlo in S. 
Africa, says,“that they cannot endure even a momentary separa¬ 
tion from tho herd. They aro essentially slavish, and accept tho 
common determination, seeking no lietter lot than to lie led by 
any ono ox who has enough self-rolianeo to accept tho jiosition. 
Tho men who break in these animals for harness, watch assidu¬ 
ously for thoso who, by grazing apart, shew a self-reliant dis¬ 
position, and thoso they train as fore-oxen. Mr. Galton adds 
that such animals are rare and valuable; and if many wore bom 
they would soon tie eliminated, ox lions aro always on tho look¬ 
out for tho individuals which wander from the herd. 

With respect to tho impulse which leads certain animals to 
associate together, and to aid ono another in many ways, wo 
may infer that in most cases they are impelled by the" same 
sense of satisfaction or pleasure which they ex]sri.'ncc in per¬ 
forming other instinctive actions; or by the same sense of 
dissatisfaction ns when other instinctive actions are checked. 
Wo see this in innumerable instances, and it is illustrated in a 
striking manner by the acquired instincts of our domesticated*, 
animals; thus a young shepherd dog delights in driving and' 
running round a flock of snoop, but not in worrying them; a 
young fox-hound delights in hunting a fox, whilst some other 
kinds of dogs, ns I havo witnessed, utterly disregard foxes. What 

18 See also Hooltrr’s * Himalayan - ,0 So<> hi* .•uom. lv interesting 

Journals,’ vol. ii„ ts.vi, p. 333. paper on • <;r*<tnri.>ii*no«i in Cattle, 

" ftrehm, • Tty.rhhon.’ B. i. ». an.l in Man.’' Ma.miilan’s Mag ’ Keb. 
I'*. 1871, f. 353, 
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a strong feeling of inward satisfaction must impel a bin!, so full 
of activifjr, to brood day after day over her eggs. Migratory 
birds fro "quite miserable if stopped from migrating; perhaps 
they eqjoy Starting on their long flight; but it is hard to believe 
that the poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of probably 
more than i^housand miles, could have felt any joy in doing so. 
Some instinfts aro determined solely by painful feelings, os by 
faor, which leads to self-preservation, and is in some cases directed 
towards special enemies. No one, I presume, can analyse the 
sensations of pleasure or pain. In many instances, however, it 
is probable that instincts ore persistently followed from the 
mere for<$) of inheritance, •without the stimulus or either 
•pleasure or pain. A young pointer, when it first scents game, 
apparently cannot help pointing. A squirrel in a cage who jiats 
the nuts which it cannot oat, as if to bury them in the ground, 
can hardly lie thought to act thus, either from pleasure or pain. 
Hence the common assumption that men must lie impelled to 
every action by experiencing some pleasure or pain may l*o erro¬ 
neous. Although a habit may bo blindly and implicitly 
followed, independently of nny»pleasura or pain felt at the 
moment, yet if it bo forcibly and abruptly checked, a vague 
senso of dissatisfaction is generally experienced. 

It has often l>ccn assumed that animals were in the first place 
rendered social, and that they feel as a consequence uncomfort¬ 
able when separated from each other, and comfortable whilst 
together; but it is a more probable view that these sensations 
were first developed, in order that those animals which would 
profit by living in society, should t>e induced to live together, 
in the same manner as the sense of hunger and the pleasure of 
eating were, no doubt, first acquired in order to induce animals 
to eat. The feeling of pleasure from society is probably an 
extension of the parental or filial affections, since tlm social 
instinct stems to l»c develo]ieil by the young remaining for a 
long time with their parents; and this extension may I* attri¬ 
buted in part to habit, but chiefly to natural selection. With 
those animals which were Is-netited by living in closo association, 
the individuals which took the greatest pleasure in society 
would Ixist escape various dangers* whilst those that cared 
least for their comrades, and lived solitary, would jierish in 
greater numbers. With respect to tho origin of the parental 
and filial affections, which apparently lie ut the tisse of the 
social instincts, wo know not the steps by which they have 
been gained; but wo may infer that it lias lain to a large 
extent through natural selection. So it hns ahftost certainly 
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been with the unusual and opposito feeling of hatred between 
the nearest relations, as with the worker-bees which ki[l their 
brother-drones, and with the qneen-boes which kill their 
daughter-queens; the desiro to destroy their nearest Rations 
having been in this case of service to the community. Parental 
affection, or some feeling which replaces it, has been developed 
in certain animals extremely low in the scale, fog example, in 
star-fishes and spiders It is also occasionally present in a few 
members alone in a wholo group of animals, as in the genv.s 
Forficula, or earwigs. 

Tho all-important emotion of sympathy is distinct from that 
of love. A mother may passionately love her sleeping and 
passivo infant, but sho camhardlytat such times be gaid to feel 
sympathy for it. Tho lovo of a man for his dog is distinct from 
sympathy, and so is that of a dog for his master. Adam Smith 
formorly argued, as has Mr. Bain recently, that tho basis of 
sympathy lies in our strong retentiveness of former states of 
pain or pleasuro. Hence, “ tho sight of another person en- 
“ during hunger, cold, fatigue, revives in us somo recollection of 
“ theso states, which are painful even in idea.” Wo are thus 
impelled to reliovo tho sufferings of another, in order that our 
own painful feelings may be at tho same time relieved. In like 
manner wo aro led to participate in tho pleasures of others. 21 
But I cannot seo how this viow explains tho fact that sympathy 
is excited, in an immeasurably stronger degree, by a beloved, 
than by an indifferent person. Tho mere sight of suffering, 
independently of love, would suffice to call up in us vivid 
recollections and associations. Tho explanation may lio in tho 
fact that, with all animals, sympathy is directed solely towards 
the members of the same community, and therefore towards 
known, and more or less beloved niciuliers, but not to all tho 
individuals of tho same species. This fact is not more sur¬ 
prising than that tho fears of many animals should Is; directed 
agaiust special enemies. Species which are not social, such as 
lions and tigers, no doubt feel sympathy for tho suffering of 
their own young, but not for that of any other animal. With 


** St»o the first and striking 
chapter in Adam Smith’s ‘Theory 
of Moral Sentiments.’ Also t Mr. 
Bain’s 4 Mental and Moral Science,’ 
18l)8, p. 244, and 275-282. Mr. 
Bain states, that “sympathy is, in* 
“ directly, a source of pleasure to 
“ the sympathiserand he account* 
for this through reciprocity. He 
remarks that “ the person benefited. 


“ or others in his stead, may make 
“ up, by sympathy and good ollicta 
“ returned, fijy all the sacrifice.* 
But if, as appears to he the case, 
sympathy is strictly an instinct, 
its exercise would give direct plea¬ 
sure, in the same manner a s the 
exercise, as before remarked, of al¬ 
most every other instinct. 
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nmnkind, selfishness, experience, and imitation, probably add, 
as Hn Bain has shewn, to the power of sympathy; for wo are 
led b" tfie hope of receiving good in return to perform acts 
of sympathetic kindness to others; and sympathy is much 
strengthened by habit. In however complex a manner this 
feeling may have originated, as it is one of high importance to 
all those animals which aid and defend one another, it will have 
been increased through natural selection; for those commu¬ 
nities, which included the greatest nuinbor of the most sympa¬ 
thetic members, would flourish best, and rear the greatest 
member of Offspring. 

It is, however, impossible to doeic^s in many casos # whether 
certain ^>cial instincts bane bcoa acquired through natural 
selection, or aro tho indirect result of other instincts and 
foculfies, such as sympathy, reason, experience, and a tendency 
to imitation; or again, whether they aro simply tho result of 
long-continued habit. So remarkable an instinct as tho placing 
sentinels to warn the community of danger, can hardly have 
l)eon tho indirect result of any of thoso faculties; it must, there¬ 
fore, have been directly acquired. On tho other hand, the hnhit 
followed by tho males of some «ocial animals of defending the 
community, and of attacking their enemies or their prey in 
concert, may perhaps have originated from mutual sympathy; 
but courago, and in most cases strength, must have Ixeii 
previously acquired, probably through natural selection. 

Of tho various instincts and habits, some aro much stronger 
than others; that is, somo either give more pleasure in their 
performance, and more distress in their prevention, than others; 
or, which is probably quite as important, they arc, through 
inheritance, more ixjrsistently followed, without exciting any 
special feeling of pleasure or pain. Wo are ourselves conscious 
that somo habits aro much more difficult to cure or cliango than 
others. Hence a struggle may often bo observed in animals 
between different instincts, or lietwoen an instinct and some 
habitual disposition; as when a dog rushes after a hare, is 
rebuked, pauses, hesitates, pursues again, or returns ashamed to 
his master; or as between tho love of a female dog for her young 
•puppies and for her master,—for she may lw seen to slink away 
to thorn, as if liglf ashamed of not accomjuiiiyiiig her master. 
But tho most curious instance known to mo of one instinct 
getting the better of another, is tho migratory instinct conquer¬ 
ing the maternal instinct. Tho former is wonderfully strong; » 
confined bird will at tho proper genson l>cat her breast against 
the wires of her cage, until it is t l>ore and bloody. It causes 
young salmon to leap out of the fresh water, in which they oonld 
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continue to exist, and thus unintentionally to commit, suicide 
Every one knows how strong tho maternal instinct is) leading 
even timid birds to face great danger, though with ^hesitation, 
and in opposition to the instinct of self-preservation. Neverthe¬ 
less, tho migratory instinct is so powerful, that, late in tho autumn 
swallows, house-martins, and swifts frequently desert their 
tender young, leaving them to perish miserably in f i'eir nests.” 

Wo can perceive that an instinctive impulse, if if bo in any 
way more boneficial to a species than somo other or opposou 
instinct, would bo rondered the more potent of the two through 
natural selection; for the individuals which had it most stronjly 
developed would survive jp larger numbers. Whether this is the 
case with the migratory in CGsnpariftJm with the matemrl instinct, 
may bo doubted. Tho groat persistence, or steady action pf tho 
formor at certain seasons of the year during the wholo day, may 
givo it for a time paramount forco. 

Man a social animal .—Every one will admit that man is a 
social being. We soo this in his dislike of solitude, and in his 
wish for society beyond that of his own family. Solitary con¬ 
finement is ono of tho severest punishments which can lie 
inflicted. Somo authors supjiodo that man primovally lived in 
single families ; but at tho present day, though single families, 
or only two or three togethor, roam the solit udes of some savage 
lands, they always, as far as I can discover, hold friendly 
relations with other families inhabiting the same district. Such 
families occasionally moot in council, and unite for their common 
dofonco. It is no argument against savage man being a social 
animal, that, the trilies inhabiting adjacent districts are almost 
always at war with each other; for the social instincts never 
extond to all tho individuals of tho same species. Judging from 
tho analogy of tho majority of tho Quadrumana, it is prohibit 1 
that the early apo-liko progenitors of man were likewise social; 
but this is not of much importance for us. Although man, as 
” This fi.t, the Rev. I.. Jenyns hatched. Many birds, n,,j vet old 
states (see his edition of * White’s enough tor a prolonged (light, are 
Nat. Hist, of .Solhorn,*.’ IH.Vt, p. likewise deserted and left behind. 
20i)was iirst recorded by the illtis- See Hlaekwail, ‘Researches in Zoo- 
trious Jcnner, in 1 1’hil. Transact.' logy,' 1834, pp. lex, 1 IS. For some 
18'.’+, and has since been continue i additional evidence, .although this' 
by several observers, cspeciullv''hv is not wanted, ' See l.erny, * l.ettres 
Mr. Blaekwati. This latter careful Phil.’ 18U2, p. C17 . For Swifts, 
d.server examined, late in the Gould’s ‘ Introduction to the Birds 
intumn, during two years, thirty- of Great Britain,' 1823, p. 5. Simi- 
ix nests; he found that twelve lar cases have been observed in 
ontnined young dead birds, tive- Canada by Mr. Adams; ‘ Pop. 
ontained egg, on the point of being Science Review,’ July 1873, p, 
atebed, and three, eggs not nearly 283. 
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he low exists, has few special instincts, haring lost any which 
his earW progenitors may have possessed, this is no reason why 
ho should not have retained from an extremely remote poriod 
some degree of instinctive love and sympathy for his fellows. 
We are indeed all conscious that we do possess such sympathetic 
feelings ; 23 but our consciousness does not tell us whether they 
are instinctive, having originated long ago in the samo manner 
as with the rower animals, or whether they liavo boon acquired 
by each of us during our early years. As mau is a social animal, 
it is almost certain that he would inherit a tendency to lie 
faithful to his comrades, and oliedient to the leader of his tribe; 
for theso qualities are common to most t^x-ial animals. Ho would 
consequently possess some capacity for self-command, lie 
would from an inherited tendency Ihi willing to defend, in 
concert with others, his fellow-men; and would lie ready to aid 
them in any way, which did not too greatly intorfero with his 
own wolfaro or his own strong desires. 

Tho social animals which stand at tho bottom of the scale aro 
guided almost exclusively, and those which stand higher in tho 
scale aro largely guided, by special instincts in the aid which 
they givo to the memlters of theMmo community; hut they are 
likewise in part impelled by mutual love and sympathy, assisted 
apparently by some amount of reason. Although man, as just 
remarked, has no special instincts to toll him how to aid liis 
fellow-men, I10 still has tho impulse, and with his improved 
intellectual faculties would naturally 1 k> much guided in this 
respect by reason nnd experience. Instinctive sympathy would 
also cause him to vuluo highly the npprolmtion of his fellows; 
for, as Mr. Bain has clearly shewn,” the love of praise nnd 
the strong feeling of glory, and the still stronger horror of scorn 
nnd infamy, "are due to tho workings of sympathy.'' Conse¬ 
quently man would Ihi influenced in tho highest degree by tho 
wishes, approbation, and blame of his fellow-men, as expressed 
by their gestures nnd language. Thus the social instincts, 
whicli must have been acquired by man in a very rude state, 
and probably even by his early apelike progenitors, still give 
tho impulse to somo of his test actions; but his actions are in a 
higher degree determined by the expressed wishes nnd judgment 


Hume remarks (‘ An Knquiry 
Concerning the Principles of Murals,' 
edit, of 171, |i. ld'J), “ There 1 . 00 ms 
“ necessity for confessing that the 
“ happiness and misery of others 
“ tire not spectacles altogether in- 
“ dillcrent to us. but that the view 


“ of the former . . . communicate* 
‘ a ►ecret joy ; the appearance of 
“ the latter . . . thrown a nielan* 
“ cholv over the Itna^ioa- 
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of his fellow-men, and unfortunately very often by his own string 
selfish desires. But as love, sympathy and self-commahc^ become 
strengthened by habit, and as the power of reasonirig uecomes 
clearer, so that man can value justly the judgment of his 
fellows, he will feel himself impelled, apart from any transitory 
pleasure or pain, to certain lines of conduct. He might then 
declare—not that any barbarian or uncultivated, man could 
thus think—I am the supromo judgo of my own conduct, and in 
tho words of Kant, I will not in my own person violate the 
dignity of humanity. 

The more enduring Social Instincts conquer the less persif/ent 
Instincts .—We havo not, however, as yet considered the main 
point, \>n which, from ~ou T present point of view, tho whole 
question of tho moral sense turns. Why should a man feel that 
ho ought to obey one instinctive desire rather than another i 
Why is ho bitterly regretful, if ho has yielded to a strong sense 
of self-preservation, and has not risked his lifo to savo that of a 
follow-creature ? or why does ho rogrot having stolen fowl from 
hunger ? 

It is ovident in tho first placo, that with mankind tho instinc¬ 
tive impulses havo different degrees of strength ; a savage will 
risk his own lifu to savo that of a member of tho same community, 
but will be wholly indifferent about a stranger: a young and 
timid mother urged by tho matorual instinct will, without a 
momont’s hesitation, run the greatest danger for her own infant, 
but not for a mcro fellow-creature. Nevertheless many a 
civilized man, or oven boy, who never Iwforo risked his life for 
another, but full of courage and sympathy, has diregarded 
tho instinct of solf-preservation, and plunged at once into a 
torrent to savo a drowning man, though a stranger. In thiscasu 
man is impelled by tho saino instinctive motive, which maclo the 
heroic littlo American monkey, formerly described, savo his 
keeper, by attacking tho groat and dreaded bnlxxm. Such 
actions ns tho above appear to bo tho simple result of tho greater 
strength of tho social or maternal instincts than that of any 
other instinct or motive; for they aro performed too instan¬ 
taneously for reflection, or for pleasure or pain to bo felt at the 
time; though, if prevented by any cause, distress or even misery 
might bo folt. In a timid man, on tho other hand, tho instinct 
of self-preservation might bo so strong, that he would be unable 
to force himself to run any such risk, perhaps not evon for his 
own child. 

I am aware that some porsqps maintain that actions performed 
impulsively, as in tho above coses, do not como under tho 
dominion of the moral sense,* and cannot be called moral. They 
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confine this term to actions done deliberately, after a victory 
over opposing desires, or when prompted by some exalted 
motive* But it appears scarcely possible to draw any clear lino 
of distjpctfon of this kind . 24 As far as exalted motives are 
concerned, many instances have boon recorded of savages, 
destitute of any feeling of general benovoleuco towards mankind, 
and not guftied by any religious motive, who have deliberately 
sacrificed tl*ir lives as prisoners, 2 * ratlior than betray their 
cemrades; and surely their conduct ought to bo considered as 
moral. As far as deliberation, and the victory over opposing 
mojives are Concerned, animals may bo seen doubting between 
opposed instincts, in rescuing their offspring or comrades 
from danger; yot their actions, th^uifii done for the flood of 
'others are not called moral. Moreover, anything performed 
very oTten by us, will at last lio done without deliberation or 
hesitation, and can then hardly lx) distinguished from an 
instinct; yet surely no one will pretend that such an notion 
ceases to bo moral. On tho contrary, wo all feel that an act 
cannot bo considered as perfect, or as performed in tho most 
noble manner, unless it bo done impulsively, without deliberation 
or effort, in tho samo manner as by a man in whom tho requisite 
qualities aro innato. lio who is forced to overcome his fear or 
want of sympathy before he acts, deserves, however, in one way 
higher credit than tho man whoso innato disposition lends him 
to a good act without effort. As we cannot distinguish lietween 
motives, wo rank nil actions of a certain class as moral; if 
performed by a moral being. A moral being is ono who is 
capablo of comparing his past and future act ions or motives, and 
of approving or disapproving of them. Wo have no reason to 
supposo that any of tho lower animals have this capacity; 
therefore, when a Newfoundland dog drags a child out of tho 
water, or a monkey faces danger to rescue its comrade, or takes 
chargo of an orphan monkey, we do not call its conduct moral. 
But in the case of man, who alono can with certainty lie ranked 
as a moral being, actions of a certain class aro called moral, 
whether performed deliberately, after a struggle with opposing 


21 1 refer here to the distinction 
between what has been catted m.i- 
teri.il and /<" •null nyir.nlity. I am 
glad to find that Prof. Huxley (‘Cri¬ 
tiques and Addresses/ 1873, p. 287) 
takes the same view on this subject 
as I do. Mr. Leslie Stephen re¬ 
mark* (‘ K&says on Kreethinking and 
Plain Speaking/ 1873, p. 83), “ the 
“ metaphysical distinction between 


“ material and formal morality is 
“ as irrelevant ns other such dis* 
44 tjftctions.” 

2# 1 have given one such case-, 
namely of three Patagoniun Indians 
who preferred being shot, one after 
the other,,t<» betraying the plans of 
#heir companions in war (‘ Journal 
of Researches/ 1845, p. 103). 
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motives, or impulsively through instinct, or from thq, effect.. oi 
slowly-gained habit. , L 

But to return to our more immediate subject. Although 
some instincts are moro powerful than others, and thus lead to cor¬ 
responding actions, yot it is untenable, that in man the social 
instincts (including the love of praise and fear of blame) possess 
greater strength, or have, through long habit, acqr.rcd greater 
strength than the instincts of solf-proservation, Lunger, lust, 
vengoanco, &c. Why then docs man regret, even though trying 
to banish such regret, that he has followed tho one natural 
impulse rathor than tho other; and why does he further f oel 
that he ought to regret his conduct? Man in this respect differs 
profoundly from tho lower animals. Nevertheless wo can, I think, 
soo with some degreo of clearness the reason of this difference. ■ 

Man, from tho activity of his mental faculties, cannot avoid 
reflection : past impressions and images aro incessantly and 
clearly passing through his mind. Now with those animalR 
which live permanently in a body, tho social instincts aro ever 
present and persistent. Such animals aro always ready to utter 
the danger-signal, to defend tho community, and to give aid to 
their fellows in accordance with their habits; they feel at all 
times, without tho stimulus of any special passion or desire, 
somo degreo of lovo and sympathy for them; they arc unhappy 
if long separated from them, and always happy to be again in 
their company. So it is with ourselves. Even when wo are 
quite alone, how often do wo think with pleasure or pain ot 
what others think of us,—of their imagined approbation or 
disapprobation; and this all follows from sympathy, a funda¬ 
mental clement of tho social instincts. A man who possessed 
no trace of such instincts would 1 k> an unnatural monster. On 
the other hand, tho desire to satisfy hunger, or any passion such 
as vengeance, is in its nature tcmprniry, anil can for a time bo 
fully satisfied. Nor is it easy, perhaps hardly possible, to call 
up with complete vividness the feeling, for instance, of hunger; 
nor indeed, ns has often been remarked, of any suffering. Tho 
instinct of self-preservation is not felt except in the presence of 
danger; and many a coward has thought himself brave until he 
has met his enemy face to face. Tho wish for another man’': 
propTty is perhaps as persistent a desire as, any that can lie 
named; but even in this case the satisfaction of actual pos¬ 
session is generally a weaker feeling than tho desire: many a 
thief, if not a habitual ono, nfter success has wondered why he 
stole somo article.” 

*' Enmity or hatred scorns :ifo perhaps more so than anv other 
to be a highln persistent feeling, that can be named. Envv is 
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A*man dnnot prevent past impressions often repassing through 
his mini ; ^ie will thus be driven to make a comparison betwoon 
the impresses of past hunger, vengeance satisfied, or danger 
skunnedTat other men’s cost, with the almost evor-present 
instinct of sympathy, and with his early knowledge of what 
others consider as praiseworthy or blameablo. This knowledge 
cannot be baijshod from his mind, and from instinctive sympathy 
is t esteemed of great moment. He will then feel as if ho had 
been baulked in following a present instinct or habit, and this 
with all aninftils causes dissatisfaction, or oven misery. 

The above case of the swallow affords an illustration, though 
of a reversed nature, of a temporary t^offgh for the time stfongly 
persistent ftstinct conquering another instinct, which is usually 
dominant over all others. At the proper season these birds 
seem all day long to bo impressed with tho desire to migrate; 
their habits change; they become restless, are noisy, and con¬ 
gregate in flocks. Whilst tho mother-bird is feeding, or brooding 
over her nestlings, the maternal instinct is probably stronger 
than the migratory ; but the instinct which is tho more jiersiR- 
tent gains the victory, and at last,rfit a moment when her young 
ones are not in sight, sho takes flight and deserts them. When 
arrived at tho end of her long journey, and tho migratory 
instinct has ceased to act, what an agony of remorso tho bird 
would feel, if, from being endowed with great mental activity, 
she could not prevent tho imago constantly passing through her 
mind, of her young ones perishing in the bleak north from cold 
and hunger. 


fined ok hatred of another for some 
excellence or success; and bacon 
insists (Kssay ix.). “Of all other 
“ affections envy is the most im- 
“ portune and continual.” I>ogsare 
very apt to hate both strange men 
and strange dogs, especially if they 
live near at hand, blit do not belong 
to the same family, tribe, or elan; 
this feeling would thus seem to bo 
infate, and is certainly a most j>er- 
sbtent one. It seen* to be the 
complement and converse of the 
true social instinct. from what 
we hear of savages, it would appear 
that something of the same kind 
holds good with them. If this be 
so, it would be a small step in 
any one to transfer such feelings to 
any member of the same tribe it he 


had done him an injury and had 
become his enemy. Nor is it pro¬ 
bable that the primitive conscience 
would reproach a man for in juring 
his enemy: rather it would re¬ 
proach him, if he had not revenged 
himself. To do good in return for 
evil, to love your enemy, is a height 
of morality to which it may be 
doubted whether the social instincts 
would, by themselves, have ever led 
us. fc is necessary that these in¬ 
stincts, together with sympathy, 
should have l*een highly cultivated 
and extended by the aid of reason, 
instruction, and the love or fenr of 
<»•!, before any such golden rule 
woujd ever be thought of and 
obeyed. • 
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At tho moment of action, man will no doubt be ajjt to follow 
the stronger impulse; and though this may occasionally 
prompt him to tho noblest deeds, it will more cofnmonly lead 
him to gratify his own desires at tho expense of other men. 
But after their gratification, when past and weaker impressions 
are judged by the over-enduring social instinct, aefi by his deep 
regard for tho good opinion of his fellows, retribution will surely 
como. Ho will then feel remorso, repentance, regret, or shame 
this latter feeling, however, relates almost exclusively to the 
judgment of others. He will consequently resolvb more at less 
firmly to act differently for tho future; and this is conscience; for 
conscience looks backwards, and erves as a guide for the future. 

The nature and strength of tho feelings which we call regret, 
shame, repcntanco or remorse, depend apparently not only on 
tho strength of tho violated instinct, but partly on tho strength 
of tho temptation, and often still more on tho judgment of 
'our fellows. How fur each man values the appreciation of 
others, depends on tho strength of his innato or acquired 
fooling of sympathy; and on his own capacity for reasoning out 
the remote consequences of bis nets. Another element is most 
important, although not nccossnry, the reverence or fear of tho 
Gods, or Spirits believed in by each man: and this applies 
especially in cases of remorso. Several critics hnvo objected 
that though some slight regret or repentance may bo explained 
by. tho viow advocated in this chapter, it is impossible thus to 
account for tho soul-shaking feeling of remorse. But I can see 
littlo force in this objection. My critics do not define what 
thoy moan by remorse, and I can find no definition implying 
moro than an overwhelming senso of repentance. Remorse 
seems to bear tho same relation to repentance, as rage does to 
anger, or agony to pain. It is far from strango that an instinct 
so strong and so generally admired, as maternal love, should, if 
disobeyed, lead to tho deepest misery, as soon as tho impression 
of tho past cause of disobedience is weakened. Even when an 
action is opposed to no social instinct, merely to know that our 
friends and equals despise us for it is enough to cause great 
misery. Who can doubt that the refusal to tight a duel through 
fear has caused many mer an agony of shame ? Many a Hindoo, 
it is said, has txten stirred to tlio bottom of his soul by having 
partaken of unclean food. Hero is another case of what must, I 
think, be called remorso. Hr. Landor acted as a magistrate in 
West Australia, and relates 1 * that a nativo on his farm, after 
losing one of his wives from disease, came and said that “ he was 

” • Insanity in Relation to Law;’Ontario, United States, 1871, p. 14. 
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“ going t8 a distant tribe to spear a woman, to satisfy his sense 
“ of dlAy "to his wife. I told him that if ho did so, I would 
“ send him* to prison for life. He remained about tho farm for 
“ sorno Months, but got exceedingly thin, and complained that 
“ he could not rest or eat, that his wife’s spirit was haunting 
“ him, because ho had not taken a life for hers. 1 was in- 
“ cxorable, ajjd assured him that nothing should save him if he 
“/lid.” Nevertheless the man disappeared for more than a year, 
and then returned in high condition; and his other wife told 
Dr. Landor'Hhat her husband had taken tho life of a woman 
belonging to a distant tribe; but it was impossible to obtain 
legal ovidenco of tho act. TJfO bmudi^f a rule held soared by 
the tribe, will thus, as it seems, give rise to tlu> deepest feelings, 
— and'this quite apart from tho social instincts, excepting in so 
far as tho rule is grounded on the judgment of the community. 
How so many strange superstitions have arisen throughout tho 
world wo know not; nor can wo tell how some real and great 
crimes, such as incest, have come to bo held in an abhorrence 
(which is not however quite universal) by the lowest savages. It 
is oven doubtful whether in somo grilles incest would l>o looked on 
with greater horror, than would tho marriage of a man with a 
woman bearing tho same name, though not a relation. “ To 
“ violato this law is a crime which the Australians hold in tho 
“ greatest abhorrence, in this agreeing exactly with certain 
“ tribes of North America. When the question is put in either 
“ district, is it worso to kill a girl of a foreign trilx', or to marry 
“ a girl of one’s own, an answer just opposite to ours would Ik; 
given without hesitation.” 29 Wo may, therefore, reject the 
Ixdief, lately insisted on by some writers, that the abhorrence of 
incest is duo to our possessing a Kj>ocial (Jod implanted con¬ 
science. On tho wholo it is intelligible, that a man urged by 
so powerful a sentiment as remorse, though arising os a love 
explained, should bo led to act in a manner, which lie hns been 
taught to believe serves as an expiation, such as delivering 
himself up to justice. 

Man prompted by his conscience, will through long habit 
acquire such porfect self-command, that bis desires and passions 
will at last yield instantly and without a struggle to his social 
sympathies and instincts, including ltis feeling for the judgment of 
his fellows. The still hungry, or tho still revengeful man will not 
think of stealing food, or of wreaking his vengeance. It is possible, 
or as we shall hereafter sec, even probable, that the habit of self- 
command may, like other habits, re inherited. Thus at last man 

• 

* £. B. Tylor in ‘ Contemporary Review,' April, 1«?3, p. 707. 
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comes to feel, through acquired and perhaps inherited Habit, that 
it is best for him to obey his more persistent impulses. The 
imperious word ought seems merely to imply the consciousness of 
the existence of a rule of conduct, however it may have 
originated. Formorly it must have been often vehemently 
urged that an insulted gentleman ought to fight ». duel. We 
evon Ray that a pointer ought to point, and ai retriever to 
retrieve gamo. If they fail to do so, they fail in their duty 
and act wrongly. 

If any desire or instinct leading to an action opposed to. tlio 
good of others still appears, when recalled to mind, as strong 
as, or flvtongor than, the 'social ins*inct, a man will feel no keen 
regrot at having followed it; but he will be conscious’that if his. 
conduct were known to his fellows, it would meet with their 
disapprobation; and few aro so destitute of sympathy as not to 
fool discomfort when this is realised. If ho has no such 
sympathy, and if his desires loading to bad actions aro at tho 
time strong, and when recalled aro not over-mastered by tho 
persistent social instincts, and tho judgment of others, then ho 
is essentially a laid man ; 30 and the solo restraining motive left 
is tho fear of punishment, and tho conviction that in tho long 
run it would lie Iwst for his own selfish interests to regard tho 
good of others rather than his own. 

It is obvious that ovory one may with an easy conscience 
gratify his own desires, if they do not interfere with his social 
instincts, that is with tho good of others; but in order to bo quite 
free from solf-roproach, or at least of anxiety, it is almost neces¬ 
sary for him to avoid tho disapprobation, whether reasonable or 
not, of his follow-men. Nor must ho break through tho fixed 
habits of his life, cs|>ocially if these aro supjwted by reason; 
for if ho does, ho will assuredly feel dissatisfaction. Ho must 
likowiso avoid tho reprobation of tho one God or gods in whom, 
according to his knowledge or superstition, ho may beliovo; but 
in this caso tho additional fear of divine punishment often 
supervenes. 


The strictly Social Virtues at first alone regarded .—The above 
viow of tho origin and nature of tho moral senso, which tells us 
what we ought to do, and of tho conscience wnich reproves us if 
we disobey it, accords well with what we see of tho early and 
undeveloped condition of this faculty in mankind. The virtues 
which must bo practised, at least generally, by rode men, so 

M Hr. Prosper Despine, in his many curious cases of the worst 
4 Psychologic Nature lie,’ 1U68 (tom. criminals, who apparently have been 
i. p, j tom. li. p. 169) gives entirely destitute of conscience. 
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that they»may associate in a body, are tho6o which are still 
recognifcd, as the most important. But they are practised 
almost excluRivoly in relation to tho men of the same tribo; and 
their opfbsites are not regarded as crimes in relation to tho men 
of other tribes. No tribe could hold together if murder, 
robbory, troichery, &c., were common; consequently such 
crimes withW the limits of the same tribe " aro branded with 
“ everlasting s infamy j” 31 but excite no such sentiment Itoyond 
tlieso limits. A North-American Indian is well pleased with 
himself, and-is honoured by others, when ho scalps a man of 
anifthcr tribe; and a Dyak cuts off tho head of an unoffending 
person, and dries it as a trophy. Th# murder of infuwts has 
prevailed -sn the largest scam throughout tho world,* 1 and has 
met with no reproach; but infanticide, especially of females, has 
been thought to lie good for tho tribe, or at least not injurious. 
Suicide during former times was not generally considered as a 
crime, 33 but rather, from the courage displayed, as an honourable 
act; and it is still practised by some semi-civilised and ravage 
nations without reproach, for it does not obviously concern 
others of the tril>e. It has been recorded that an Indian Thug 
conscientiously regretted that he liad not roblied and strangled 
as many travellers as did his father before him. In a rude state 
of civilisation tho robbery of strangers is, indeed, generally 
considered ns honourable. 

Slavery, although in some ways lxmcficial during ancient 
times, 34 is a great crime; yet it was not so regarded until quite 
recently, even by tho most civilized nations. And this was 
especially the caso, Iwcauso tho slaves bolongcd in general to a 
raco different from that of their masters. As Iwrbnriuns do not 
regard the opinion of their women, wives are commonly treated 
like slaves. Most savages aro utterly indifferent to the sufferings 
of strangers, or even delight in witnessing them. It is well 


a ‘ See an able article iu the 
‘North British Review/ 1887, j>. 
395. See also Mr. W. Ifagehwt's 
articles on the Importance of Obe¬ 
dience and Coherence to Primitive 
i\L»u, in the ‘ Fortnightly Review/ 
1887, p. 5*29, ami 1888, p. 457, he. 

3* The fullest account which I 
have met with is by Dr. GcrUnd, iu 
his ‘Ucber dan Aussterben der 
Naturvolker/ 1868; but 1 shall 
have to recur to the subject of 
infanticide in a future chapter. 

« See the very interesting discus¬ 
sion on Suicide in Lecky's ‘History 


of European Morals/ vol. i. 1869, 
p. 223. With respect to savages, 
Mr. Winwood Rcade inform** me 
that the negioen of West Afro a 
often commit suicide. It is well 
known how common it was amongst 
the miserable aborigines of South 
America, after the Spanish conquest. 
For New Zealand, see the voyage o| 
the “Novara/* and for the Aleutian 
Islands, Mililer, as quoted by Hou- 
zeau, ' Les Facultes Mentales/ he., 
tdln. ii. p. 136. 

H See Mr. Bagehot, 4 Physics and 
Politic*.’ 1872, p. 72.* 



118 The Descent of Man. Par! I. 


known that the women and children of the North*American 
Indians aided in torturing their enemies. Some savage, take a 
horrid pleasure in cruelty to animals, 1 * and humanity is an 
unknown virtue. Nevertheless, besides the family ejections, 
kindness is common, especially during sickness, between the 
members of the same tribe, and is sometimes extended beyond 
these limits. Mungo Park's touching account of kindness of 
the negro women of the interior to him is well Blown. Many 
instances could be given of the noble fidelity of savages towards 
each other, but not to strangers; common experience justifies 
the maxim of tho Spaniard, “Never, never trust an Indian.” 
There- cannot be fidelity without truth; and this fundamental 
virtue is not rare between ,| tho members of tho same tribe: thu$ 
Mungo Park heard tho negro women teaching their- young 
children to love tho truth. This, again, is one of the virtues 
which liocomes so deeply rooted in the mind, that it is sometimes 
practised by savages,even at a high cost, towards strangers; but 
to lio to your enemy has rarely lioen thought a sin, as the history 
of modern diplomacy too plainly shows. As soon as a tribe has 
a recognised leader, disobedience becomes a crime, and even 
abject submission is looked at as a sacred virtue. 

As during rude times no man can bo useful or faithful to his 
tribe without courage, this quality has universally been placed 
in tho highest rank; and although in civilised countries a 
good yet timid man may bo far moro useful to the community 
than a bravo one, wo cannot help instinctively honouring tho 
latter attovo a coward, however benevolent. Prudence, on tho 
other hand, which does not concern tho welfare of others, though 
a very useful virtuo, has nover been highly esteemed. As no 
man can practiso tho virtues necessary for the welfare of his 
tribo without self-sacrifico, self-eommnnd, and tho power of 
cuduraneo, those qualities havo been at all times highly and 
most justly valued. Tho American savage voluntarily submits 
to tho most horrid tortures without a groan, to prove and 
strengthen his fbrtitudo nnd courage; and we cannot help 
admiring him, or even an Indian Fakir, who, from a foolish 
religious motive, swings suspended by a hook buried in his 
flesh. 

The other so CAllcd self-regnrding virtues, which do not 
obviously, though they may really, affect the welfare of the tribe, 
havo never l>cen ostcoined by savages, though now highly 
appreciated by civilised nations. The greatest intemperance 

*’ See. for in.-tnnor, Mr. Hamilton’* account of the Kaffir*, 1 Anthro¬ 
pological Kevicvr,’ 1870. p. it. 
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is n$ repOach with savages. Utter licentiousness, and un¬ 
natural ^crimes, prevail to an astounding extent. 14 As soon, 
however, os« marriage, whether polygamous, or monogamous, 
becomeB«ommon, jealousy will lead to the inculcation of female 
virtue; and this, being honoured, will tend to spread to the 
unmarried females. How slowly it spreads to the male sox, 
wo seo at tlrl present day. Chastity eminently requires self- 
* command; therefore it has been honoured from a very early 
period in the moral history of civilised man. As a consequcnco 
of this, the senseless practieo of celibacy has been ranked from a 
remflle period as a virtue. 37 The hatred of indecency, which 
appears to us so natural os to bo thought innato, and wjpeh is 
(jp valuabloean aid to chastity?is a modern virtuo, appertaining 
exclusively, as Sir G. Staunton remarks, 38 to civilised life. This 
is shewn by tho ancient religious rites of various nations, by the 
drawings on tho walls of Pompeii, and by tho practices of many 
savages. 

Wo have now seen that actions are regarded by savages, and 
were probably so regarded by primeval man, as good or bad, 
solely as they obviously affect tho welfare of tho tribe,—not that 
of the species, nor that of an individual member of tho tribo. 
'fliis conclusion agrees well with tho belief that tho so-called 
moral senso is aboriginally derived from tho social instincts, for 
both relate at first exclusively to the community. Tho chief 
causes of tho low morality of savages, as judged by our 
standard, are, firstly, tho confinement of sympathy to tho same 
tribe. Secondly, powers of reasoning insufficient to recogniso 
the bearing of many virtues, especially of the self-regarding 
virtues, on the general welfare of tho tribo. Savages, for 
instance, fail to trace tho multiplied evils consequent on a 
want of tcmpcranco, chastity, &a. And, thirdly, weak power 
of self-command; for this power has not lioon strengthened 
through long-continued, perhaps inherited, habit, instruction and 
religion. 

1 have entered into tho above details on the immorality of 
Ravages, 38 because somo authors have recently taken a high view 
of their moral nature, or have attributed most of their crimes to 
mtetaken benevolence.* 1 These authors appear to rest their 

• • 

“ Mr. M'lcnnan has given " ‘ Embasay to China,’ vol. ii, p, 
(‘ Primitive Marriage,’ 1805, p. 348. 

170) a good collection of facta on " See on this subject copioui 
tbit head. evidence in Chan. vli. of Sir J. Lub- 

v Lecky, ‘Hi.-tory of European bonk,‘Origin of Civiliaation,’ 1870. 
Morale,’ vob i. 1869, p. 109. ", for instance Lecky, ' Hist. 

European Morale,' vole i. p. 124, 
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conclusion on savages possessing those virtues whi«h are •’ser¬ 
viceable, or oven necessary, for the existence of the fapiily and of 
the tribe,—qualities which they undoubtedly do possess, and often 
in a high degree. ... 


Concliuliwj Remarks .—It was assumed formerly by philosophers 
of tho derivative 41 school of morals that the foundatiCn of morality 
lay in a form of Selfishness; but more recently (the " Greatest 
“ happiness principle ” has been brought prominently forward. 
It is, howover, moro correct to speak of tho lattep principle as 
the standard, and not as tho motive of conduct. Nevertheless, all 
tho authors whoso wor^s I have consulted, with a fow excep¬ 
tions/* writo os if thcro wust bo a distinct motive for every 
action, and that this must bo associated with some pleasure or 
displeasure. But man scorns often to act impulsively, that is 
from instinct or long habit, without any consciousness of pleasure, 
in tho samo manner as docs probably a bee or ant, when it 
blindly follows its instincts. Under circumstances of extreme 
poril, as during a fire, when a man endeavours to save a fellow- 
creature without a moment’s hesitation, ho can hardly feel 
pleasure'; and still less has he timo to reflect on tho dissatisfaction 
which ho might subsequently experience if he did not make the 
attompt. Should he aftorwards reflect over his own conduct, he 
would fool that there lies within him an impulsive power widely 
different from a search after pleasure or happinessand this 
sooms to Ixj the deeply planted social instinct. 

In tho enso of tho lower animals it seems much moro appro¬ 
priate to speak of their social instincts, as having been developed 


41 This term is use.! in an able 
article in the‘Westminster Review,* 
Oct. 1899, p. 498. For t he “ Greatest 
“ happiness principle,’* see J. S. Mill, 
4 Utilitarianism,’ p. 17. 

41 Mill recognises (‘System of 
Logic,' vol. ii., p. 4*22) in the dearest 
manner, that actions may be per¬ 
formed through habit without the 
anticipation of pleasure. Mr. H. 
Sidgwiek also, in his Kssay on 
Pleasure and iVsire (‘The Con¬ 
temporary Review,’ April 1 tf/*2. p. 
871), remarks: “To sum up, in 
44 contravention of tho doctrine that 
44 our conscious active impulses are 
u always directed towards the pro- 
44 duction of agreeable sensation! in 
44 ourselves, I would maintain-that 
44 we tind everywhere in conscious- 


44 ness extra-regarding impulse, di- 
44 reeled towards something that is 
44 not pleasure; that in many cases 
44 the impulse is so far incompatible 
44 with the self-regarding that the 
44 two do not easily co-exist in the 
44 same moment of consciousness.” 
A dim feeling that our impulses do 
not by any means always arise from 
any contemporaneous or anticipated 
pleasure, has, I cannot but think, 
been one chief cause of the accept¬ 
ance of the intuitive theory of 
morality, and of the rejection of the 
utilitarian or 4 ‘ Greatest happiness ” 
theory. With respect to the latter 
theory, the standard and the motive 
of conduct have no doubt often been 
confused, but they are really in 
some degree blended. 
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for fte getferal good rather than for the general happiness of the 
species.# Tho term, general good, may he defined as the roaring 
of the greatest number of individuals in full vigour and health, 
with all 4heir faculties perfect, under tho conditions to which 
they are subjected. As the social instincts both of man and tho 
lower animals have no doubt been developed by nearly tho 
steps, it. wouli be advisable, if found practicable, to uso the 
* same definititfii in both cases, and to take as the standard of 
morality, tho general good or welfare of tho community, rathor 
than the general happiness; but this definition would perhaps 
reqdtre some limitation on account of political ethics. 

When a man risks his life to^savo thatPof a follow-crcnt*ro, it 
seems also more correct to say that hfi acts for tho general good, 
rather tjian for tho general happinoss of mankind. No doubt 
the welfaro and tho happiness of the individual usually coincide; 
and a contented, happy tribe will flourish hotter than ono that 
is discontented and unhappy. Wo have seen that even at an 
early period in tho history of man, tho expressed wishes of tho 
community will havo naturally influenced to a largo extent tho 
conduct of each member; and ns all wish for happiness, tho 
“greatest happiness principle" will havo becomo a most im¬ 
portant secondary guide and object; tho social instinct, however, 
together with sympathy (which leads to our regarding tho 
approbation and disapprobation of others), having served as tho 
primary impulse and guido. Thus the reproach is removed of 
laying tho foundation of tho noblest part of our nature in tho 
base principlo of selfishness; unless, indeed, tho satisfaction 
which every animal feels, jvhen it follows its pro|>er instincts, 
and tho dissatisfaction felt when prevented, be called selfish. 

The wishes and opinions of tho members of tho samo community, 
expressed at first orally, but later by writing also, either form 
the solo guides of our conduct, or greatly reiuforco tho social 
instincts; such opinions, however, havo sometimes a tendency 
directly opposed to these instincts. This lattor fact is well 
exemplified by tho law of Honour, that is, tho law of tho opinion 
of our equals, and not of all our countrymen. Tho breach of 
this law, even when tho broach is known to Iw strictly accordant 
witji true morality, has caused many a man more agony thun a 
real crime. We rtoogniso tho same influence in the burning 
sense of shame which most of us have felt, even after tho interval 
of years, when calling to mind some accidental breach of a 
trifling, though fixed, rule of etiquette. Tho judgment of the 
community will generally be guided Ay some rude experience of 
what is best in the long run for all tho, members; but this judg¬ 
ment will not rarely err from ignorance and weak'powers of 

a 
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reasoning. Hence the strangest customs and eupemtitions, in 
complete opposition to the true welfare and happiness yof man¬ 
kind, have become all-powerful throughout the world. We see 
this in the horror felt by a Hindoo who breaks bis taste, and 
in many other such cases. It would be difficult to distinguish 
between the remorse felt by a Hindoo who has yielded to the 
temptation of eating unclean food, from that felt af«r committing 
a theft; but the former would probably be the mete severe. 

How so many absurd rules of conduct, as well as so many 
absurd religious bcliofs, have originated, we do not know; nor 
how it is that they have become, in all quarters of the wor'.I, so 
deeply impressed on iie mind of men; but it is worthy of 
remark that a belief constantly irieulcated during tho early years 
of life, whilst the brain is impressible, appears to acquire almost 
the nature of an instinct; and the very essence of an instinct is 
that it is followed independently of reason. Neither can we say 
why certain admirablo virtues, such as the love of truth, are 
much moro highly appreciated by some savago tribes than by 
others nor, again, why similar differences prevail oven amongst 
highly civilised nations. Knowing how firmly fixed ninny 
strango customs and superstitions havo become, we need feel no 
surprise that the self-regarding virtues, supported as they are by 
reason, should now appear to us so natural as to bo thought 
innato, although thoy were not valued by man in his early 
condition. 

Notwithstanding many sources of doubt, man can generally 
and readily distinguish botween tho higher and lower moral 
rules. Tho higher are founded on tljp social instincts, and relate 
to tho welfare of others. They are supported by tho approbation 
of our follow-men and by reason. Tho lower rules, though some 
of them when implying solf-sacrifico hardly dcservo to bo called 
lower, relate chiefly to self, and ariso from public opinion, ma¬ 
tured by oxporioneo and cultivation; for they are not practised 
by rudo tribes. 

As man advances in civilisation, and small tribes are united 
into larger communities, tho simplest reason would toll each 
individual that ho ought to extend his social instincts and 
sympathies to all the members of tho same nation, though 
personally unknown to > him. This point being once reached, 
there is only an artificial barrier to prevent his sympathies, 
extending to the men of all nations and rnces. If, indeed, such 
met are separated from him by great differences in appearance 

" Good instances am given by in his‘Contributions to the Theory 
Ur. Wallace in ‘Scientific Opinion,’ of Natural Selection,’ 1870, p. 353. 
Sept. 15, 1869 ; and more fully 
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or hSbits, Experience unfortunately shews ns how long it is, 
before '♦) look at them as our fellow-creatures. Sympathy 
beyond the confines of man, that is, humanity to the lower 
animals teems to be ono of the latest moral acquisitions. It is 
appareEtly unfelt by savages, except towards their pets. How 
little the old ltomans know of it is shewn by their abhorrent 
gladiatorial exhibitions. The very idea of humanity, as far as I 
•* could observe,*w ns new to most of th<5 Gauchos of the Pampas. 
This virtue, ono of the noblest with which man is endowed, 
seems to arisen ncidentally from our sympathies becoming more 
, tend* and more widely diffused, until thoy are extended to all 
sentient beings. As soon as this virtue is honoured and practised 
bjr sorno few men, it spreads tnrougtf instruction and oxample 
to tho jpung, and eventually becomes incorporated in publio 
opinion. 

Tho highest possible stage in moral culturo is when wo re¬ 
cognise that we ought to control our thoughts, and “ not ovon in 
“ inmost thought to think again tho sins that mado tho past so 
“ pleasant to us.” 41 Whatever makes any bad action familiar to 
the mind, renders its performance by so much tho easier. As 
Marcus Aurolius long ago said, * Such as aro thy habitual 
thoughts, such also will bo the character of thy mind; for tho 
" soul is dyed by tho thoughts.” “ 

Our great philosopher, Herbert Spencer, has rocontly explained 
his viows on tho moral sonso. He says, 40 “ I lieliovo that tho 
" experiences of utility organised and consolidated through all 
„ “ past generations of tho human race, huvo been producing 
" corresponding modifications, which, by continued transmission 
“ and accumulation, liavo becomo in us certain faculties of 
“ moral intuition—certain emotions resjionding to right and 
" wrong conduct, which liavo no apparent basis in tho individual 
" experiences of utility.” There is not tho least inherent 
improbability, as it seems to me, in virtuous tendencies being 
more or less strongly inherited; for, not to mention tho various 
dispositions and habits transmitted by many of our domestic 
animals to their offspring, I have heard of authentio cases in 
which a desire to steal and a tendency to lio appearod to run 
in families of the upper ranks; and as stealing is a rare crime iu 
tho wealthy classes, wo can hardly accofint by accidental coinci¬ 
dence for tho tendency occurring in two or three members of 

44 Tennyson, ‘ Idyll* of the King,* Aurelia* wn* born A.o. 121. 
p. 214. “ heller to Mr. Mill in Bain’* 

** ‘The Thoughts of the Kmperor ‘ Meffial and Moral Science,* 1868, 
M. Aureliu* Antoninus,’ Kng. traps- p. 722, 
lit., 2nd edit., 18611. p. 112. Mnrcu* 
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the same family. If bad tendencies are transmitted^ it is pro¬ 
bable that good ones are likewise transmitted. That * he state 
of the body by affecting the brain, has great influence on the 
moral tendencies is known to most of those who hav* suffered 
from chronic derangements of the digestion or liver. The same 
fact is likewise shewn by tho “ perversion or destruction of the 
“ moral sense being often one of the earliest sympAms of mental 
“ dorangement;” 41 and insanity is notoriously often inherited. ‘ 
Excopt through tho principle of tho transmission of moral ten¬ 
dencies, wo cannot understand the differences believed to exist in 
this respect betweon the various races of mankind. 1 

Even the partial tAnsmissiotj of virtuous tendencies would 
bo an immense assistance 'to tho primary impulse derived directly 
and indirectly from the social instincts. Admitting for s moment 
that virtuous tendencies are inherited, it appears probable, at 
least in such cases as chastity, temperance, humanity to animals, 
dsc., that they become first impressed on tho mental organization 
through habit, instruction and examplo, continued during 
several generations in tho same family, and in a quite subordinate 
degree, or not at all, by tho individuals possessing such virtues 
having succeeded best in tho strugglo for life. My chief source 
of doubt with respect to any such inheritance, is that senseless 
customs, superstitions, and tastes, such as the horror of a Hindoo 
for unclean food, ought on the sumo principle to be transmitted. 

I have not mot with any ovidenco in support of the transmission 
of superstitious customs or senseless habits, although in itself it 
is perhaps not less probable than that animals should acquire 
inherited tastes for certain kinds of food or fear of certain foes. 

Finally tho social instincts, which no doubt wore acquired by 
man as by tho lower animals for tho good of the community, 
will from the first havo given to him somo wish to aid his 
fellows, somo fooling of sympathy, and havo compelled him to 
regnrd their approbation and disapprobation. Such impulses 
will havo served him at a very early period as a rude rule of 
right and wrong. But as man gradually advanced in intellectual 
power, and was onabled to trace tho more remote consequences 
of his actions; ns ho acquired sufficient knowledge to r-jcct 
baneful customs and superstitions; as h<f regarded more and 
more, not only tho welfare, but tho hnppiness of his fellow-men; 
as from habit, following on l>eneficinl experience, instruction 
and example, his sympathies lieeamo more tender and widely 
diffused, extending to meft of all races, to the imbecile, maimed, 


*’ Mnoddey, ‘ Body and Miad,’ 1870, j>. 60. 
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jnd’other ^useless members of society, and finally to the lower 
inimals,*-so would tho standard of Ids morality rise higher and 
higher. And it is admitted by moralists of the derivative 
school and by some intuitionists, that the standard of morality 
lias risen since an early period in the history of man." 

As a struggle may sometimes be seen going on between the 
various instincts of the lower animals, it is not surprising that 
tk^rc should do a strugglo in man between his Bocial instincts, 
with their derived virtues, and his lowor, though momentarily 
stronger impulses or desires. This, os Mr. Galton" has remarked, 
is air the less surprising, os man has cmergod from a statu of 
barbarism within a comparatively recon} period. After having 
yielded to Some temptation wo feel ft sonse of dissatisfaction, 
sharno, repentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desires, wlion left unsatisfied or 
baulked. We comparo tho weakened improssion of a past 
temptation with the over present social instincts, or with habits, 
gained in early youth and strengthened during our whole lives, 
until they have bccomo almost as strong as instincts. If with 
tho temptation still before us wo do not yield, it is liecauso 
either tho social instinct or some custom is at tho moment 
predominant, or because wo have learnt that it will appear to ns 
hereafter tho stronger, when compared with tho weakened im¬ 
pression of tho temptation, and we realise that its violation would 
causo us suffering. Looking to future generations, thoro iR no 
cause to fear that tho social instincts will grow weaker, and we 
may expect that virtuous habits will grow stronger, becoming 
perhaps fixed l>y inheritance. In this cose tho strugglo between 
our higher and lower impulsos will bo less severe, and virtue 
will bo triumphant. 

Summary of the tart two Chapter *.—Thero can bo no doubt that 
the difference between tho mind of tho lowest man and that of 
tho highest animal is immense. An anthropomorphous apo, if 
ho could tnko a dispassionate view of his own ease, would admit 
that though he could form an artful plan to plunder a garden— 
though ho could use stones for fighting or for breaking open 

ntrts, yet that the thought of fasliioning a stone into a tool wus 
•> • 

A writer in the ‘North British coincide therein. 

Review * (July 1869, p. 531), well 4 * See his remarkable work on 
capable of forming a sound judg- ‘ Hereditary Genius,’ 1869, p. 349. 
ment, expresses himself strongly in The Duke of Argyll (‘1’rimeval 
favour of this conclusion. Mr. Mat/ 1869, p. 18M) has some good 
Leeky (‘Hist, of Moral*,’ vol. i. p. remarks on the contest in man's 
143) seems to a certain extent to nature between right atd wrong. 
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quite beyond his scope. Still less, as he would admh, could he 
follow out a train of metaphysical reasoning, or solve U mathe¬ 
matical problem, or reflect on God, or admire a grand natural 
sceno. Some apes, however, would probably declare *':hat they 
could and did admire the beauty of the coloured skin and for of 
their partners in marriage. They would admit, that though they 
could make other apes understand by cries some of thoir per¬ 
ceptions and simpler wants, tho notion of expressing; definite ideas 
by definite sounds had never crossed their minds. They might 
insist that they were ready to aid their fellow-apes of the same 
troop in many ways, to risk their lives for them, and to take 
charge of their orphanb; but thoy would be forced to acknow¬ 
ledge that disinterested lbve for all living creatures, the most 
noblo attribute of man, was quito beyond their comprehension. 

Nevertheless tho difference in mind between man and the 
highor animals, groat as it is,'certainly is ono of degree and not 
of kind. Wo liavo seen that tho senses and intuitions, the 
various emotions and faculties, such as lovo, memory, attention, 
curiosity, imitation, reason, &c., of which man boasts, may be 
found in an incipient, or even sometimes in a well-dovclopcd 
condition, in tho lower animals. They aro also callable of some 
inherited improvement, as wo see in tho domestic dog compared 
with tho wolf or jackal. If it could bo proved that certain high 
mental [lowers, such as tho formation of general concopts, self-con- 
sciousnoss, &e., were absolutely peculiar to man, which seems 
oxtremoly doubtful, it is not improbable that these qualities are 
morely tho incidental results of other highly-advanced intel¬ 
lectual faculties; and these again mainly tho result of the 
continued use of a jierfect language. At what age does the 
new-born infant possess tho power of abstraction, or become 
self-conscious, and reflect on its own existence ? Wo cannot 
answer; nor can wo answer in regard to tho ascending organic 
scale. Tho halt-art, half-instinct of langungo still bears tho 
stamp of its gradual evolution. Tho ennobling beliof in God is 
not universal with man; and the belief in spiritual agencies 
naturally follows from othor mental powers. The moral sense 
perhaps affords tho l>est and highest distinction between man and 
the lower animals; but I need say nothing on this head, aa I 
have so lately endeavoured to shew that tl»j social instincts,— 
tho prime principle of man’s moral constitution M —with the aid 
of active intellectual powers and the effects of habit, naturally lead 
to tho golden rulo ," As ye would that men should do to you, do 
ye to them likewise;’’ and tkis lies at the foundation of morality. 

K * Tho Thoughts of Marcus Aurelius,’ &c., p. 139. 
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In the fteit chapter I shall make some few remarks on the 
probablt steps and means by which the several mental and moral 
faculties of man have been gradually evolved. That such evolu¬ 
tion is a* least possible, ought not to be denied, for wo daily see 
these faculties developing in every infant; and we may trace a 
perfect gradation from the mind of an utter idiot, lower than 
that of an anynal low in the scale, to the mind of a Newton. 


CHAPTER V., 

* § 

On toe Development of the Intellectual and Mouai. 

* Faculties dubino Puimkval and Civilised Times. 

Advancement of the intellectual powers through naturnl selection— 
Importance of imitation—Social and moral faculties—Their develop¬ 
ment within the limits of the same tribe—Natural selection as ailectiug 
civilised nations—Evidence that civilised nations were once barbarous. 

The subjects to bo discussed in this chapter aro of tho highest 
interest, but aro treated by mo in {in imperfoct and fragmentary 
manner. Mr. Wallace, in an adinirablo paper lieforo roforrod to, 1 
argues that man, after ho had partially acquired thoso intel- 
tectual and moral faculties which distinguish him from tho 
lower animals, would havo been but littlo liablo to bodily 
modifications through natural selection or any other moans. 
For man is enabled through his mental faculties "to koop with 
" an unchanged body in harmony with tho changing universe.” 
lie has great power of adapting his habits to new conditions of 
life. Ho invents weapons, tools, and various Rtrotagcms <0 
procure food and to defend himself. When ho migrates into n 
colder climate he uses clothes, builds sheds, and makes fires; 
and by tho aid of fire cooks food otherwise indigestible. Ho 
aids his fellow-men in many ways, and anticipates fnturoovonts 
Even at a remote period iio practised somo division of labour. 

Tho lower animals, on tho other hand, must havo their bodily 
structure modified in order to survivo under greatly changed 
conditions. They must be rendered stronger, or acquire more 
effective teeth or claws, for defence against now enemies; or 
they must bo redhcod in sizo, so A to escape detection and 
danger. When they migrate into a colder climate, they must 
becomo clothed with thicker fur, or have their constitutions 
altered. If they fail to bo thus modified, they will cease to 
exist. * 

1 * Anthro|«)logieal Review,' May 1864, p. clvill. 
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The case, however, is widely different, as Mr. Wallace has 
with jnstice insisted, in relation to the intellectual.and moral 
faculties of man. These faculties are variable; aaid we have 
every reason to believe that the variations tend to be inherited. 
Therefore, if they were formerly of high importance to primeval 
man and to his ape-like progenitors, they would have been 
perfected or advanced through natural selection. Of the high 
importance of the intellectual faculties there can 1 be no doubt, 
for man mainly owes to thorn his predominant position in the 
world. Wo can see, that in the rudest state of society, the 
individuals who wero the most sagacious, who invented andhsed 
the last weapons or tiaps, and ^who wore best able to dofend 
themselves, would rear the greatest number of offspring. The 
tribes, which included the largest number of men thus endowed, 
would incroaso in number and supplant other tribes. Numbers 
depend primarily on the means of subsistence, and this depends 
partly on tho physical nature of the country, but in a much higher 
degreo on tho arts which aro there practised. As a tribo increases 
and is victorious, it is often still further increased by the ab¬ 
sorption of other trills.® Tho stature and strength of tho men 
of a tribo are likowiso of some importaueo for its success, and 
these depend in part on tho nature and amount of tho food which 
can bo obtained. In Europe tho men of the Bronze period were 
supplanted by a race more powerful, and, judging from their 
sword-handles, with larger hands ;* but their success was pro¬ 
bably still more duo to their superiority in the arts. 

All that wo know nlxnit savages, or may infer from their 
traditions and from old monuments, tho history of which isquito 
forgotten by tho present inhabitants, show that from the remotest 
times successful tril>ea have supplanted other trills. Belies of 
extinct or forgotten trilsis havo been discovered throughout the 
civilised regions of tho earth, on the wild plains of America, and 
on tho isolated islands in tho Pacific Ocean. At tho present day 
civilised nations aro everywhere supplanting barlmrous nations, 
excepting where tho climate opuses a deadly barrier; and they 
succeed mainly, though not exclusively, through their arts, which 
aro tho products of tho intellect. It is, therefore, highly prohablo 
that with mankind tho intellectual faculties havo been mainly 
and gradually perfected through natural selection; and this con¬ 
clusion is sufficient for our purpose. Undoubtedly it would 
bo interesting to trace tho development of each separate faculty 

3 After a time tho members or 18'51, p. 131), that they are the co- 
tribes which are absorbed fcto descendants of the same ancestors, 
mother tribe assume, as Sir Henry * Moriot, ‘Soc, Vaud. Sc. Net. 1 
Home remarks (‘Ancient haw,' 18(10, p. 294. 



Moral Faculties. 


Ch4p. V| Moral Faculties. 129 

fronf the sftte in which it exists in the lower animals to that in 
which itisxjsts in man; but neither my ability nor knowledge 
permits the attempt. 

It deserves notice that, as soon as the progenitors of man 
became social (and this probably occurred at a very early period), 
the principle of imitation, and reason, and experience would 
have increased, and much modified the intellectual [towers in a 
way, of which*we soo only traces in tho lower animals. Apes are 
much given to imitation, as are tho lowest savages; and the 
simple fact, previously referred to, that after a time no animal 
can %e caught in tho same place by the same sort of trap, shews 
that animals learn by experience, undwimitato tho cnutfcm of 
others. No*v, if some one man in a <rilic, more sagacious than 
tlie otluga, invented a now snare or weapon, or other means of 
attack or defenco, the plainest self-interest, without the assistance 
of much reasoning ]x>wer, would prompt tho other members to 
imitate him; and all would thus profit. Tho habitual practice 
of each now art must likewise in some slight degree strengthen 
the intellect. If tho now invention wore an im[K>rtant one, the 
tribe would increase in number, spread, and supplant other 
tribes. In a tribe thus rendered more numerous there would 
always be a rather greater chance of tho birth of other nu]x;rior 
and inventive members. If such men left children to inherit 
their mental superiority, tho chance of the birth of still more 
ingenious mo ml tors would bo somewhat letter, and in a very 
small tribe decidedly better. Even if they left no children, the 
tribe would still include their blood-relations; and it has been 
ascertained by agriculturists * that by preserving and breeding 
from tho family of an animal, which when slaughtered was 
found to be valuable, tho desired character 1ms been obtained. 


Turning now to tho social and moral faculties. In order that 
primeval men, or tho ape-like progenitors of man, should become 
social, they must have acquired tho same instinctive feelings, 
which imjxjl other animals to livo in a I tody; and they no doubt 
exhibited tho satno general disposition. They would have felt 
uneasy when separated from their comrades, for whom they 
woiild havo folt some degree of lovo; they would havo warned 
each other of danger, and havo given'-mutual aid in attack ox 
defence. All this implies some degree of sympathy, fidelity, and 
courage. Such social qualities, the paramount importance of 
which to tho lower animals is disputed by no one, were no doubt 

•1 

* I have given inatancca is my ‘ Variation of Animal* under Domeet,ca¬ 
tion,* rol. ii. p. 198. 
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acquired by the progenitors of man in a similar manner, na&ely, 
through natural selection, aided by inherited habit., \\hen two 
tribes of primoval man, living in the same country, came into 
competition, if (other circumstances being equal) the,one tribe 
included a great number of courageous, sympathetic and faithful 
members, who wore always ready to warn each other of danger, 
to aid and defend each other, this tribe would succeed better and 
conquer tho other. Let it bo borne in mind how*all-importent 
in the never-coasing wars of savages, fidelity and courage mhst 
be. Tho advantage which disciplined soldiers havp over undis¬ 
ciplined hordes follows chiefly from the confidence which vach 
man feels in his comrades. Obedience, as Mr. Bagchot has well 
shewn,” is of tho highest taluo, fbr any form of government is 
trotter than nono. Selfish and contentious people will no^ coherd, 
and without coherence nothing can bo effected. A tribe rich in 
the above qualities would spread and bo victorious over other 
tribes; but in tho courso of time it would, judging from all past 
history, lie in its turn overcome by some other tribe still more 
highly endowed. Thus tho social and moral qualities would 
tend slowly to advance and bo diffused throughout the world. 

But it may be asked, how Within tho limits of the samo trilie 
did a largo number of members first become endowed with these 
social and moral qualities, and how was tho standard of ex¬ 
cellence raised ? It is extremely doubtful whether tho offspring 
of the moro sympathetic and benevolent parents, or of those 
who were tho most faithful to their comrades, would lx» reared 
in greater numbers than tho children of selfish and treacherous 
parents liolonging to tho same tribe. Ho who was ready to 
sacrifice his life, as many a savage has been, rather than betray 
his comrades, would often lcavo no offspring to inherit his noble 
nature. Tho bravest men, who were always willing to come to 
tho front in war, and who freely risked their lives for others, 
would on an nverago jierish in larger numbers than other men. 
Therefore it hardly seems probable, that the number of men 
gifted with such virtues, or that the standard of their excellence, 
could bo increased through natural selection, that is, by the 
survival of tho fittest; for wo are not hero speaking of ono tribe 
being victorious ovor another. 

Although tho circumstances, leading to,nn increase in the 
number of those thus endowed within tho samo trilnj, are too 
complox to bo clearly followed out, wo can trace some of the 
probable steps. In tho first place, as tho reasoning powers and 

1 See it remarkable series of |rti- April 1, 1808; July 1, 1869, since 
olee on ‘ Physics and Politics ’ is the separately published. 

* Fortnightljk Review,’ Nov. 1867; 
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■pJSight Sf the members become improved, each man would 
foou lesin Jhat if ho aided his foilow-men, ho would commonly 
receivo aid ip return. From this low motive ho might acquire 
the habit of aiding his follows; and the habit of performing 
benovolent actions certainly strengthens the fooling of sympathy 
which gives the first impulse to benovolent actions. Habits, 
moreover, followed during many generations probably tend to 
Ink inherited. • 

lint another and much moro i>oworful stimulus to the de¬ 
velopment ofiho social virtues, is afforded by the praise and the 
blaifto of our follow-men. To the instinct of sympathy, as wo have 
already seen, it is primarily dijp, that w# habitually bestow both 
nraiso and klamo on others, whilst wi?lovo tho former and dread 
the lattyr when applied to ourselves; and this instinct no doubt 
was originally acquired, like all tho other social instincts, through 
natural selection. At how early a period the progenitors of man 
in the course of their development, liecamo capable of fooling and 
being impelled by, tho praiso or blamo of their fellow-creatures, 
wo cannot of course say. But it apjicnrs that even dogs appre¬ 
ciate encouragement, praiso, and blame. Tho rudest savages 
feel the sentiment of glory, as thoj clearly show by preserving 
the trophies of their prowess, by tlioir habit of excessive boasting, 
and even by the extreme caro which they take of their j>er- 
sonal nppearanco and decorations; for unless tlioy regarded the 
opinion of their comrades, such habits would bo Houseless. 

They certainly feel shame at tho breach of somo of their lesser 
rules, and apparently romorso, as shewn by tho case of the 
Australian who grew thin and could not rest from having 
delayed to murder some other woman, so as to propitiate his dead 
wife's spirit. Though I have not mot with any other recorded 
case, it is scarcely credible thot a savage, who will snerifieo his 
life rather than betray his tribe, or one who will deliver himself 
up as a prisoner rather than break his parolo," would not 
feel remorse in his inmost soul, if lie had failed in a duty, 
which ho held sacred. 

Wo may therefore concludo that primeval man, at a very 
remoto period, was influenced by tho praise and blame of his 
fel^iws. It is obvious, that the members of tho same trilie would 
approvo of conduct which appeared to ftiem to be for tho general 
good, and would reprobate that which appeared evil. To do 
good unto others—to do unto others as yo would they should do 
unto you—is the foundation-stone of morality. It is, therefore, 
hardly possible to exaggerate tho importance during rude times 

• Mr. Wallace give* eaae* in of Natural Selection/ 1870, p. 
hie * Contributions to the Theory 354. 
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of tho love of praise and the dread of blame. A mffn 'who was 
not impelled by any deep, instinctive feeling, to sacrifice his 
life for the good of others, yet was roused to such’actions by a 
sense of glory, would by his example excite the same wish for 
glory in other men, and would strengthen by exercise the noble 
feeling of admiration. Ho might thus do far more good to his 
tribe than by begetting offspring with a tendency to inherit his 
own high character. » 

With increased experience and reason, man perceives the 
more remote consequences of his actions, and the Self-regarding 
virtues, such as temperance, chastity, &c., which during early 
timer art, as we havo ueforo soqn, utterly disregarded, come to 
bo highly osteomed or even held sacred. I need ntit, howovcv 
repeat what I havo said on this head in tho fourth chapter. 
Ultimately our moral sonsc or conscience becomes a highly 
complex sontimont—originating in tho social instincts, largely 
guided by the approbation of our fellow-men, ruled by reason, 
self-interest, and in later times by deep religious feelings, and 
confirmed by instruction and habit. 

It must not bo forgotten ^liat although a high standard of 
morality gives but a slight or no advantage to each individual 
man and his children over tho other men of the same tribe, yet 
that an increase in the number of well-endowed men and an 
advancement in tho standard of morality will certainly give an 
immense advantage to one trilie over another. A tribe including 
many mcmlnns who, from possessing in a high degree the spirit 
of patriotism, fidelity, obedience, courage, and sympathy, were 
always ready to aid one another, and to sacrifice themselves for 
tho common good, would lio victorious over most other tribes; 
and this would bo natural selection. At all times throughout 
tho world tribes have supplanted other trilies; and as morality 
is one imjKirtant element in their success, tho standard of 
morality and tho number of well-endowed men will thus every¬ 
where tend to rise and increase. 

It is, however, very difficult to form any judgment why one 
particular trilie and not another has been successful and has 
risen in tho sealo of civilisation. Many savages are in the same 
condition as when first discovered several centuries ago. As .dr. 
Bagohot has remarked, wo are apt to look at progress as normal 
in human society; but history refutes this. The ancients did 
not even entertain the idea, nor do tho Oriental nations at the 
prosont day. According to another high authority, Sir Henry 
Maino, 7 " the greatest pa it of mankind has never shewn a 

' ‘Amiens Uw,’ 1861, p. 22. nightly Review.’ April 1, 1868, p. 
For Mr. Bngehol’* remark*, • Fort 402, 
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“ particlo'of desire that its civil institutions should be im- 
" provtlb”. Progress seems to depend on many concurrent 
favourable «onditions, far too complex to bo followed out. But 
it has often been remarked, that a cool climate, from leading to 
industry and to the various arte, has been highly favourable 
thereto. The Esquimaux, pressed by lmrd necessity, have 
succeeded in many ingenious inventions, but their climato has 
bjen too sevdte for continued progress. Nomadic habits, whether 
over wido plains, or through the dense forests of the tropics, or 
along tko shores of tho sea, liavo in every caso lieen highly 
detrimental. Whilst observing tho barbarous inhabitants of 
Ticrra del Fucgo, it struck me that *tho possession of some 
..property, • fixed abode, and <tio unian of many families under a 
chief, jvero the indispensable requisites for civilisation. Such 
habits almost necessitate tho cultivation of the ground; and the 
first steps in cultivation would prolaibly result, as I have else- 
where shown, 8 from somo such accident as the seeds of a fruit- 
tree falling on a heap of refuse, and producing an unusually fine 
variety. Tho problem, however, of tho first advanco of savages 

towards civilisation is at presont much too difficult to bo solved. 

* 

Nutural Selection us affecting Civilisi d Sa!ions — I liavo hitherto 
only considered tho advancement of man from a semi-human 
condition to that of the modern savage. But somo remarks on 
tho action of natural selection on civilised nations may lie worth 
adding. This subject has boon ably discussed by Mr. W. It. 
Greg,* and previously by Mr. Wallace and Air. Galton. 10 Most 
of my remarks arc taken from these three authors. With 
savages, the weak in Ixxiy or mind aro soon eliminated; and 
those that survive commonly exhibit a vigorous state of health. 
We civilised men, on tho other hand, do our utmost to check the 
process of elimination; wo build asylums for the imliecilc, tho 
maimed, and the sick; we institute ixKir-laws; and our medical 


H * The Variation of Animals au* 1 
Plants under Domestication/ v«d. i, 
p. 

* ‘Fraser’s Magazine/Sept. 1808, 
f. 353. This article seems to have 
strut k many perM»m* «n*l has given 
n>e to two remarkable e.ssiys and a 
1 •’joinder in the ‘Spectator/ Oct. 
3rd and 17th, 1808. It has also 
Wen di-.cussed in the 4 Q. Journal of 
Science/ 1809, p. 152, and by Mr. 
Lawson Tail in the ‘Dublin Q. 
Journal of Medical Science ’ Feb. 


1809, and by Mr. K. Hay Lnukestef 
in his 1 (Comparative laiiigevily/ 
1870, p. 128. Similar views np- 
(teared previously in the 4 Au*tra- 
la-i.m/ July lit, 1807. i have 
borrowed ideas fioin several of these 
writers. 

For Mr. Wallace, see 4 Anthro* 
polog. Heview/ as before cited. Mr. 
Gallon in 4 Macmillan’s Magazine/ 
4ug. 1805, p. 318; also his great 
woik, ‘Hereditary Genius/ l8To. 
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men exert their utmost skill to save the life of every on’) to the 
last moment. Thero is reason to believe that vaccination has 
preserved thousands, who from a weak constitution would 
formerly have succumbed to small-pox. Thus the weak members 
of civilised societies propagate their kind. No one who has 
attended to the breeding of domestic animals will doubt that 
this must be highly injurious to the race of man. It is surprising 
how soon a want of caro, or care wrongly directed, leads to the ' 
degeneration of a domestic race; but excepting in the case 'of 
man himself, hardly any one is so ignorant as .to allow his 
worst animals to breed. > 

The aid which wo feel impelled to give to the helpless is mainly 
an inftidental result of the instihet of sympathy, which was, 
originally acquired as part of the social instincts, but sub-“ 
sequently rendered, in the manner previously indicated, more 
tender and more widely diffused. Nor could we check our 
sympathy, ovon at tho urging of hard reason, without deteriora¬ 
tion in the noblest part of our nature. Tho surgeon may harden 
himself whilst performing an operation, for ho knows that he is 
acting for tho good of his patient; but if wo were intentionally 
to nogloct tho weak and helpless, it could only bo for a con¬ 
tingent benefit, with an overwhelming present evil. AYe must 
therefore bear tho undoubtedly bad effocts of the weak surviving 
and propagating thoir kind; but there appears to bo at least one 
check in steady action, namely that the weaker and inferior 
mombers of society do not marry so freely as tho sound; and 
this chock might bo indefinitely increased by tho weak in 
body or mind refraining from marriago, though this is more to be 
hoped for than expected. 

In every country in which a largo standing army is kept up, 
tho finest young men are takon by tho conscription or are 
enlistod. They are thus exposed to early death during war, are 
often tompted into vice, and are prevented from marrying during 
tho primo of life. On tho other hand tho shorter and foeblcr men, 
with poor constitutions, are left at homo, and consequently have 
a much better ehanco of marrying and propagating their kind, 11 

Man accumulates property and bequeaths it to his children, 
so that the children of the rich have an advantage over the poo* 
in the rnco for success, independently of bodily or mental su¬ 
periority. On the other hand, tho children of parents who are 
short-lived, and are therefore on an average deficient in health 
and vigour, come into thoir projierty sooner than other children, 

11 Prof. H. Kick (‘Einfiusa d« on this head, and on otlwr such 
Naturwiwenschaft auf das Recht, point: 

June, 1872) ha* some good remarks 
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natural selection, it apparently favours the better deVewpnfent 
of the body, by means of good food and the freedom frofti occa¬ 
sional hardships. This may be inferred from civilised men 
having been found, wherever compared, to be physically 
stronger than savages. 1 ’ They appear also to have equal powers 
of endurance, as has been proved in many adventurous ex¬ 
peditions. Even the great luxury of the rich can bo but little 
dotrimontal; for the expectation of life of our aristocracy, at all 
ages and of both sexes, is very little inferior to that of healttiy 
English livos in the lower classes. 1 * 

We will now look to the intellectual faculties. If in ehch 
grado^of society the members were divided into two equal 
bodies, the one includingc the intellectually superior and the . 
other tho inferior, there can be little doubt that the £ former* 
would succoed best in all occupations, and rear a greater number 
of children. Even in tho lowest walks of lifo, skill and ability 
must bo of some advantage; though in many occupations, 
owing to tho groat division of labour, a very small one. Hence 
in civilised nations there will bo some tendency to an increase 
both in the number and in the standard of tho intellectually 
able. But I do not wish to adhert that this tendency may not bo 
more than counterbalanced in other ways, as by the multiplica¬ 
tion of tho reckloss and improvident; but even to such as these, 
ability must bo some advantage. 

It has often been objected to views like tho foregoing, that tho 
most eminont men who havo ever lived have left no offspring to 
inherit their groat intellect. Mr. Galton says, 15 “ I regret I am 
“ nnablo to solvo the simple question whether, and how far, 

“ men amt womon who are prodigies of genius are infertile. I 
" havo, howover, shown that men of emineneo are by no means 
“ so.” Great lawgivers, tho founders of beneficent religions, 
groat philosophers and discoverers in scioneo, aid tho progress of 
mankind in a far higher degreo by their works than by leaving 
a numerous progeny. In the case of corporeal structures, it is 
tho selootion of tho slightly bottor-endowed and tho elimination 
of tho slightly less well-endowed individuals, and not the pre¬ 
servation of strongly-marked and rare anomalies, that lends to 
the advancement of a species. 1 * So it will be with the intellectuel 
faculties, since tho somewltut abler men in cash grade of society 

11 Quntrefnges, ‘ Revue dee Cours 1870, p. 115. 

8eientiti(iues,’ 1887-88, p. 659. 11 ‘ Hereditary Genius,* 1870, p. 

11 Set I he Kith end sixth columns, 330. 
compiled from good authorities, gn ** ‘ Origin of S|*riei ’ (fifth edi- 
the table given in Mr. K. R. ban- lion, 186S), p. lol, 
kc»ter'« 1 Conymrutivo Longevity,* 
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I succeed Lather better than the less able, and consequently 
1 increase *n* number, if not otherwise prevented. When in 
* any nation the standard of intellect and the number of intel¬ 
lectual men have increased, we may expect from the law of 
the deviation from an average, that prodigies of genius will, os 
shewn by Mr. Galton, appear somewhat more frequently than 
.before. # 

lta regard to the moral qualities, some elimination of the 
worst dispositions is always in progress even in tho most civilised 
naticms. Malefactors are executed, or imprisoned for long 
l>eriods, so that they cannot freely transmit their l>od qualities. 
Melancholic and insane persons,are confiScd, or commit suwide. 
Violent amUpiarrolsome men often cdlno to a bloody end. Tho 
restless who will not follow any steady occupation—and this 
relic of barbarism is a great check to civilisation 11 - emigrate to 
newly-settled countries, where they prove useful pioneers. In¬ 
temperance is so highly destructive, that tho eX]H)ctation of life 
of the intemperate, at the age of thirty for instance, is only 13'8 
years; whilst for tho rural labourers of England at the same age 
it is 40’5‘J years. 18 Profligate woipen bear fow childrou, and 
profligate men rarely marry; both suffer from disease. In tho 
breeding of domestic animals, tho elimination of those individuals, 
though fow in number, which are in any mnrkcd manner inferior, 
is by no means an unimportant clement towards success. This 
especially holds good with injurious characters which tend tc 
reappear through reversion, stich as blackness in sheep; and 
with mankind some of tho worst dispositions, which occasionally 
without any assignable cause make their apjieiiraiiee in families, 
may perhaps be reversions to a savage stato, from which wo aro 
not removed by very many generations. This view seems 
indeed recognised in the common expression that such men are 
tho black sheep of the family. 

With civilisod nations, as far as an advanced standard of 
morality, and an increased number of fairly good men aro con¬ 
cerned, natural selection apparently effects but littlo; though 
the fundamental social instincts were originally thus gained. 
But I have already said enough, whilst treating of the lower 
rafcs, on the causes which lead to the advance of morality, 
namely, tho approbation of our fello\?-mon—tho strengthening 

" ‘Hereditary Genius,’ 1870, p. Nelson's 'Vital Statiatica.' In re- 
gard to profligacy, sec Dr. Farr, 

11 K. Ray Lankester, ‘Compare- ' Iidiuenfe of Marriage on Mor- 
tive Longevity,* 1870, p. 115. The tamy,’ ‘ Nat. Amm,c. for the I’rotno- 
table of the intemperate U from tion 8f Social Science, ’ J858. 
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of our sympathies by habit—example and imitation—f-eaeon— 
experience, and even self-interest—instruction during yfcuth, and 
religious feelings. 

A most important obstacle in civilised countries to an increase 
in the number of men of a superior class has been strongly insisted 
on by Mr. Greg and Mr. Galton, 1 ' namely, the fact that the very 
poor and reckless, who are often degraded by vice, almost invari¬ 
ably marry early, whilst the careful and frugal, who are generally 
othorwiso virtuous, marry late in life, so that they may be able 
to support themselves and their children in comfort. Those who 
marry early produce within a given period not only a greater 
num'y;r of generations, but, as shewn by Dr. Duncan,® they pro¬ 
duce many moro childroC. The children, moreover, that an 
torn by mothers during the prime of life are heavier and larger, 
and therefore probably moro vigorous, than those bom at other 
periods. Thus the reckless, degraded, and often vicious members 
of socioty, tend to increase at a quicker rato than the provident 
and generally virtuous members. Or as Mr. Greg puts tho case: 
“ Tho careless, squalid, unaspiring Irishman multiplies like 
“ rabbits: tho frugal, foreseeing, self-respecting, ambitious Scot, 
“stern in his morality, spiritual in his faith, sagacious and dis- 
“ ciplined in his intelligence, passes his tost years in struggle 
“and in celibacy, marries lato, and leaves few behind him. 
“ Given a land originally peopled by a thousand Saxons and a 
“ thousand Celts—and in a dozen generations fivo-sixths of tho 
“ population would bo Colts, but five-sixths of tho property, of 
“ thu power, of tho intellect, would belong to tho one-sixth of 
“ Saxons that remained. In tho eternal ‘ struggle for existence,’ 
“ it would to tho inferior and lets favoured race that had pre- 
“ vailed—and prevailed by virtuo not of its good qualities but of 
“ its faults.” 

There are, however, somo checks to this downward tendency. 
Wo have seen that tho intemperato suffer from a high rate of 
mortality, and tho extromoly profligate leave fow offspring. The 
poorest classes crowd into towns, and it has been proved by Dr. 
Stark from tho statistics of ten years in Scotland,” that at all 

" ‘ Frnaer’s Magazine,’ Sept, title of ‘Fecundity, Fertility, and 
1868, p. 353. *Macmillan'sMaga- Sterility,' 1871. See, also, Mr. 
zine, Aug. 1865, p. 318. The Rev. Galton, ‘Hereditary Genius,* pp. 
F. tv. Farrar (‘ Fraser's Mag.’ Aug. 352-357, for observations to the 
1870, p. 261) takes a different view, above effect. 

w ‘On the Laws of the Fertility *' ‘Tenth Annual Keport of 
of Women,' in ‘Transact. Royal Births, Deaths, &<■., in Scotland, 
Soc.’ Edinburgh, vol. xiiv. p. 187; 1867, p. axis, 

now published separately undv the 
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age8°theii&th-rate is higher in towns than in rural districts, 
*• and daring the first five years of lifo tho town death-rate is 
“ almost exactly double that of the rural districts.” As these re¬ 
turns includo both the rich and the poor, no doubt more than 
twic§ tho number of births would be requisite to keep up tho 
number of tho very poor inhabitants in the towns, relatively to 
those in tho country. With women, marriage at too early an 
•a’gjj is highlytnjurious; for it has been found in Franco that, 
" twice as many wives under twenty die in the year, os died out 
“ of the samo number of the unmarried.” The mortality, also, 
of lfhsbands under twenty is "excessively high,” 0 but what the* 
causo of this may bo, seems dywbtful. lastly, if tho me# who 
•nrudoutly delay marrying until they «in bring up their families 
in eomfqrt, were to select, as they often do, women in tho prime 
of life, thff^ta of increase in the better class would bo only 
slightly lessened. 

It was established from an enormous body of statistics, taken 
during 1853, thnt the unmarried mon throughout France, 
1 let ween the ages of twenty and eighty, die in a much larger 
proportion than tho married: for instance, out of every 1000 
unmarried men, between tho ages of twenty and thirty, 11'8 
annually died, whilst of tho married only 6'5 died.” A similar 
law was proved to hold good, during tho years 1803 and 18G4, 
with tho eutiro population aliove tho ago of twenty in Scotland: 
for iustauco, out of ovory 1000 unmarried men, liotween tho ages 
of twenty and thirty, 14 07 annually died, whilst of tho married 
only 7-24 died, that is less than half." Dr. Stark remarks on 
this, '• Bachelorhood is moro destructive to lifo than tho most 
" unwholesome trades, or than rcsidcnco in an unwholesome 
“ house or district whero there has novor liecn tho most distant 
“ attempt at sanitary improvement.” Ho considers that tho 
lessened mortality is tho direct result of “ marriage, and the 
“ moro regular domestic habits which attend that stute.” Ho 
admits, however, that tho intemperate, profligate, and criminal 
classes, whoso duration of life is low, do not commonly marry; 

‘ and it must likuwiso be admitted that men with a weak constitu- 


” These quotations are takeu 
fi*u our highest authority ou such 
question-, namely, Or. >Karr, in his 
(sipcr ‘On the Influence of Mar¬ 
riage on the Mortality of the French 
People/ read before the Nat. Assoc, 
for the Promotion of Social Science, 
1838. 

** Dr. Karr, ibid. The quota¬ 
tions given below are extracted 


from the same striking paper. 

** I have taken the mean of the 
quinifbeoniat means, givcu iu 1 The 
Tenth Annual itejwirt of liirths, 
Deaths, Ac., in Scotland/ 1867. 
The quotation from Dr, Stark i* 
copied from an article in the 1 Daily 
Nears/ Oct. 17th, 18*18, which Dr. 
Karr considers very carefully writ¬ 
ten. 
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tion, ill health, or any great infirmity in body or mind, ^ill often 
not wish to marry, or will bo rejected. Dr. Stark secidi to have 
come to the conclusion that marriage in itself is a main cause of 
prolonged life, from finding that aged married men still have a 
considerable advantage in tliis respect over the unmarried of the 
samo advanced age; but every one must havo known instances 
of men, who with woak health during youth did not marry, and 
yet have survived to old ago, though remaining w&k, and thc^e-' 
fore always with a lessoned chance of life or of marrying. There 
is another remarkable circumstanco which seems to support Dr. 
Stark’s conclusion, namely, that widows and widowers in Fraucu 
suffer, in comparison w)Vh the married a very heavy rato of mor¬ 
tality ; but Dr. Farr attributes this to the poverty and evil habit 1 
consequent on tho disruption of the family, and to grief. On 
tho whole wo may conclude with Dr. Farr that the lesser mortality 
of married than of unmarried mon, which seems to he a general 
law, “ is mainly duo to tho constant elimination of imperfect 
“ typos, and to tho skilful selection of tho finest individuals out 
" of each successive generationtho selection relating only to 
tho marriage shite, and acting on all corporeal, intellectual, and 
moral qualities.” Wo may, therefore, infer that sound and 
good men who out of prudence remain for a time unmarried, do 
not suffer a high rato of mortality. 

If tho various chocks specified in tho two last paragraphs, and 
perhaps others as yet unknown, do not prevent tho reckless, the 
vicious aud otherwise inferior mem tiers of society from increas¬ 
ing at a quicker rate than tho bettor class of men, tho nation will 
retrograde, as has too often occurred in tho history of the world. 
Wo must rememlior that progress is no invariable rule. It is 
very difficult to saf why one civilised nation rises, becomes more 
powerful, and spreads more widely, than another; or why the 
samo nation progresses more quickly at one time than at another. 
Wo can only say that it depends on an increase in tho actual 
numtier of tho population, on tho number of the men endowed 
with high intellectual and morel faculties, os well .is on their 
standard' of excellence. Corporeal structure appears to have 
little influence, except so far as vigour of body leads to vigour of 
mind. • 

It has liocn urged by several writers thattw high intellectual 
powers are advantageous to a nation, the old Greeks, who stood 
soino grades higher in intellect than any race that has ever 

11 l>r. Dunum remark*(‘Fecund- “from the unmarried nide to the 
ity, t'ertHitjr,’ Ac., 1871, p. 334} on “married, leering the unmarried 
thi* eubject; “At every age the “ column! crowded with the tiahlv 
** haalthjr and beautiful go orer “ and unfortunate." 
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Joaght, if tho power of natural selection were real, to 
On .still higher in the scale, increased in number, and 
the nrhole of Europe. Here wo have the tacit assump¬ 
tion, so often made with respect to corporeal structures, that 
thero is somo innate tendency towards continued development in 
mind and body. But development of all kinds depends on many 
joncurrent favourable circumstances. Natural Beleotion acts 
-.ob^r tentatively. Individuals and races may havo acquired cer¬ 
tain indisputable advantages, and yet have perished from failing 
in other characters. The Greeks may have retrograded from a 
warrtof coherence between tho many small Btates, from tho small 
size of their whole country, from.tho practice of slavery, or # from 
.extremo sensuality; for they difl not succumb until " they were 
‘ ! enervated and corrupt to the very core.” " Tho western nations 
of Europo, who now so immeasurably surpass their former savage 
progenitors, and stand at tho summit of civilisation, owe little 
or none of their superiority to direct inheritance from the old 
Greeks, though thoy owe ranch to tho written works of that 
wonderful people. 

Who can positively say why the Spanish nation, so dominant 
at one time, has been distanced in tho race. Tho awakening of 
the nations of Europo from tho dark ages is a still more perplex- 
iug problom. At that early period, as Mr. Galton has remarked, 
almost all the men of a gentle nature, those given to meditation 
or culture of tho mind, Imd no refuge except in tho I sworn of 
n Church which demanded celibacy;" and this could hardly 
fail to havo had a deteriorating influence on each successive 
generation. During this same period tho Holy Inquisition 
selected with extreme care the freest and Wildest men in order 
to burn or imprison them. In Spain along somo of the host 
men—those who doubted and questioned, and without doubting 
thero can lx) no progress—were eliminated during three cen¬ 
times at tho rate of a thousand a year.' Tho ovll which tho 
Catholic Church lias thus effected is incalculable, though no 
doubt counterlwlanced to a certain, [lerhajw to a large, extent 
in other ways; nevertheless, Europe has progressed at an un¬ 
paralleled rate. 
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I existed,' 
-have rii 
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•• See the tngeniou* and original 
.irsrnment on this su’ijcct by Mr. 
Galton, ‘Hereditary <»eniu»,' pp. 
340-342. 

,r Mr. Greg, ‘ Fnwr'* Magazine,' 
Sept. 1888, p. 357. 

*• * Hereditary Oenin\' 1870, jp. 
357-359. The Kev. H. W. Farrar 
(* Prate r'» Mag.,' Aug. 1870, p. 


257) advance* argument* on the 
otheri%ide. Sir < *. I.yell had already 
( 4 Principle** of Geology/ vul. »i. 
1808, p. 489) fn a striking piioaage 
called attention to the evil influence 
of the Holy Inquisition in iumng, 
though selection, lowered the g«a*> 
ral tuodnrd of intelligence in 
rope.* 
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The remarkable success of the English as colonistr, c unpared 
toother European nations, has been ascribed to theii^"daring 
“and persistent energy;” a result which is well illustrated by 
comparing the progress of the Canadians of English and Fiench 
Extraction; but who can say how tho English gained their energy ? 
There is apparently much truth in the belief that the wonderful 
progress of the United States, as well as the character of tha 
people, arc tho results of natural selection; for t|ie more en e;lj 
getic, restless, and courageous men from all parts of Eurdpo 
havo emigrated during the last ten or twelve generations to that 
great country, and have there succeeded test.® Looking tc the 
distant future, I do not, think that tho Bov. Mr. Zincke takes an 
exaggerated View when ho says : 3 ' “ All other series of events —y 
‘‘as that which resulted in tho culture of mind in Greece, ana 
“that which resulted in tho empiro of ftomo—only appear to 
" havo purpose ‘and valuo when viewed in connection with, or 
" rathor as subsidiary to .... the great stream of Anglo-Saxon 
“ emigration to tho west.” Obscuro as is the problem of the 
advance of civilisation, we can at least seo that a nation 
which produced during a lengthened period the greatest 
number of highly intellectual, energotic, bravo, patriotic, ami 
benevolent men, would generally prevail over less favoured 
nations. 


Natural selection follows from tho strugglo for oxistenco; and 
this from a rapid rato of increase. It is impossible not to regret 
bitterly, but whether wisely is another question, the rato at 
which man tends to increase; for this leads in barbarous trilies 
to infanticide and many other ovils, nnd in civilised nations to 
abject poverty, celibacy, and to tho into marriages of the prudent. 
But as man suffers from tho same physical ovils as tho lower 
animals, ho has no right to expect an immunity from the evils 
consequent on tho struggle for existence. Ibid he not been sub¬ 
jected during primeval times to natural selection, assuredly ho 
would never havo attained to his present rank. Since wo see in 
many parts of the world onormous areas of tho most fertile land 
capable of snpiwting numerous happy homes, but peopled only 
by n tew wandering savages, it might bo argued that tho struggle 
tor existence had not been sufficiently sovero to force man up¬ 
wards to his highest standard. Judging from all that we know 
of man and the lower animals, there has always been sufficient 
variability in their intellectual and moral faculties, for a steady 
advance through natural selection. No doubt such advance 


“ Mr. O.illoa, ‘ Macmillan’s 
Magazine,’ August, 188,% p. S2.>. 
8i» ( ulso, ‘ .Njiturr,’ * On Darwinism 


anJ National Life,’ Dec. 1869, p. 184. 

“ ‘ but Winter in the United 
State*,’ 1868, p. 29. 
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deniatdamtfny favourable concurrent circumstances; but it may 
well be c»utyed whether the most favourable would have sufficed, 
had not the .rate of increase been rapid, and the consequent 
straggle for existence extremely severe. It evon appears from 
what we see, for instance, in parts of S. America, that a people 
• which may be called civilised, such as the Spanish settlers, is 
lfrblo to become indolent and to retrograde, when the con- 
a™ of lifo ver y oasy- With highly civilised nations con¬ 
tinued progress depends in a subordinate degree on natural 
selection; for such nations do not supplant and exterminate one 
anotlfrr as do savage tribes. Nevertheless the more, intelligent 
members within the same community wi!>sucoeed hotter i^ the 
■ {UH Ptm tha® the inferior, and feavo a moro numorous progeny, 
and this,is a form of natural selection. The moro efficient 
causes of progress seem to consist of a good education during 
youth whilst the brain is impressible, and of a high standard of 
excellence, inculcated by the ablest and beat men, embodied in 
the laws, customs and traditions of the nation, and enforced by 
public opinion. It should, however, be borne in miml, that the 
enforcement of public opinion depends on our appreciation of 
the approbation and disapprobation of others; and this appreeia- 
tiou is founded ou our sympathy, which it can hardly lie doubted 
was originally developed through natural selection as ono of tho 
most important elements of the social instincts . 81 


Dn the. evubnre that all civiltnd nation .* were oner harlaront .— 
The present subject has been treated in so full and admirable a 
manner by Sir J. Lubbock , 83 Mr. Tylor, Mr. M'Lemmn, and 
others, that I need hero givo only the briefest summary of their 
results. Tho arguments recently advanced by tho Duke of 
Argyll 35 and formerly by Archbishop Whately, in favour of the 
lielief that man cunie into the world as a civilised being, and 
that all savages liavo since undergone degradation, seem to me 
weak in comparison with those advanced on tho other side. 
Many nations, no doubt, havo fallen away in civilisation, and 
some may havo lapsed into utter barbarism, though on this 
latter head I havo met with no evidence. Tho Fuegians were 
prqjjably compelled by other conquering hordes to settle in their 
inhospitable country, and they may haw become in consequence 
somowhat more degraded; but it would bo difficult to provo 

31 I am much indebted to Mr. " ‘On the Origin of CiviliMttoa,’ 
John Moriey fur home good criti- 1 Proc. Ethnological Soc.’ Nov. 26 
cisma on this aubject: see, .Us.,, 188}. 

Broca, * Lea Selcit ions,’* Kerne d’An- 11 j Primeval Man,’ 1869. 

thropologie,’ 187.’. 
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that they bftYe fallen much below the Botocndos, wbh ifihal 
the’flnest parts of BraziL ' 

The evidence that all civilised nations are the descendants 
barbarians, consists, on the one side, of clear traces of the 
former low condition in still-existing customs, beliefs, langnag 
&c.; and on the other side, of proofs that savages are ind 
pendontly able to raise themselves a few steps in the scale 
civilisation, and have actually thus risen. The evidence on th 
first head is extremely curious, but cannot be here given: I refc 
to such cases as that of the art of enumeration, which, as Mi 
Tylor clearly shews by reference to the words still used in’som 
places, originated in counting the fingers, first of one hand ant 
then of the other, and lastly of t'ne toes. We have ‘races of tlyi 
in our own decimal system, and in the Boman numerals, where 
aftor the V., which is supposed to be an abbreviated picture of a 
human hand, we pass on to VI., &c., when the other hand nc 
doubt was used. So again, " when we speak of three-score and 
“ ten, we are counting by the vigesimal system, each score thus 
" ideally made, standing for 20—for ' one man ’ as a Mexican or 
" Carib would put it.”** According to a large and increasing 
school of philologists, every language bears the marks of its slow 
and gradual evolution. So it is with the art of writing, for 
letters aro rudiments of pictorial representations. It is hardly 
possiblo to road Mr. M'Lennan’s work** and not admit that 
almost all civilised nations still retain traces of such rude habits 
as the forcible capture of wives. What ancient nation, as the 
samo author asks, can be named that was originally mono¬ 
gamous ? The primitive idea of justico, as shewn by tho law of 
liattlo and othor customs of which vestiges still remain, was 
likewise most rude. Many existing superstitions aro the 
remnants of former falso religious beliefs. The highest form of 
religion—tho grand idea of God hating sin and loving right¬ 
eousness—was unknown during primeval times. 

Turning to tho other kind of evidence: Sir J. Lubliock has 
shown that some savages have recently improved a little in 
somo of their simpler* arts. From the extremely curious 
account which he gives of the weapons, tools, and arts, in use 


*• 1 Royal Institution of Great 
Britain/ March 15, 18(57.® Also, 
4 Researches into the Early History 
of Mankind/ 1865.# 

M * Primitive Marriage,* 1865. 
See, likewise, an excellent article, 
evidently by the same author iu 
the ‘North British Review/ July, 
1868. Als<*, Mr. L H. Mbrgan, 


1 A Conjectural Solation of the 
Origin ofe the Class, System of 
Relationship/ in 4 Proc. American 
Acad, of Sciences/ vol. vii. Keb. 
1868. Prof. Schnaffhausen ( 4 An- 
thropolog. Review/ Oct. 1869, p. 
375) remarks on 44 the vestiges of 
44 human sacrifices found both in 
44 Homer and the Old Testament/* 
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am mgst lavages in various parts of the world, it cannot be 
doubted ihak these have nearly all been independent discoveries, 
excepting pefhaps the art of making fire. M The Australian 
boomerang is a good instance of one such independent discovery. 
The Tahitians when first visited had advanced in many respects 
beyond the inhabitants of most of the other Polynesian islands, 
tfjere are no just grounds for the belief that the high culture of 
iiie#ative Perifvians and Mexicans was derived from abroad ;** 
many native plants were there cultivated, and a few native 
nniirm la domesticated. We should bear in mind that, judging 
from the small influence of most missionaries, a wandering crow 
from some semi-civilised land, if washed to the shor« of 
JWncrica, wdUld not have produced fmy marked effect on tho 
natives, unless they had alroady bocomo somewhat advancod. 
Looking to a very remote period in the history of the world, we 
find, to use Sir J. Lubbock’s well-known terms, a paleolithic and 
neolithic period; and no ono will protend that tho art of 
grinding rough flint tools was a borrowed ono. In all parts of 
Europe, as far east as Greoco, in Palestine, India, Japan, Now 
Zealand, and Africa, including Egypt, flint tools havo been 
discovered in abundanco; and of their uso tho existing in¬ 
habitants retain no tradition. There is also indirect ovidenco of 
their former use by the Chinece and ancient Jows. Henco there 
can hardly be a doubt that tho inhabitants of those countries, 
which include nearly the wholo civilised world, wero once 
in a barbarous condition. To believe that man was abori¬ 
ginally civilisod and then suffered utter degradation in so many 
regions, is to tako a pitiably low view of human nature. It is 
apparently a truer and more cheerful viow that progress has 
l)ecn much more genoral than retrogression; that man has risen, 
though by slow and interrupted step, from a lowly condition to 
tho highest standard as yet attained by him in knowledge, 
morals and religion. 

"Sir J. Lubbock, 1 Prehistoric edit., 1870, 

Times,’ 2nd edit. 1869, chap. xv. *' l»r. F. Mtlller has made norm, 
and ivi. et patsim. See also the good remarks to this effect in the 
excellent 8th chapter in Tjrlor's ‘Relse der Novara: Anthropolog. 

‘ Ea§ly History of Mankind,’ 2nd Theil,’ Abtheil, iii. 1808, s. 127, 
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CHAPTER VI. 

On the Affinities and Genealogy on Man. 

i * 

PoHltion of mao in the animal scries—The natural system genealogical— 
Adaptive characters of slight value—Various small points of resem¬ 
blance between man and the Quadrumana—Kan a of man in the ritural 
system—Birthplace an^antiquity of man—Absence of fossil connecting- 
liifits—Lower stages in the genealogy of man, as inferred, firstly from 
his affinities and secondly ftom his structure—Early anlrogynous ad¬ 
dition of the Vertebrata—Conclusion. 

Even if it be granted that the difference between man and his 
nearest allies is as great in corporeal structure as some natu¬ 
ralists maintain, and although we must grant that the differ¬ 
ence between them is immense in mental power, yet the facts 
given in the earlier chapters appear to declare, in the plainest 
inanuor, that man is descended from some lower form, notwith¬ 
standing that connecting-links have not hitherto boen dis¬ 
covered. 

Man is liablo to numerous, slight, and diversified variations, 
which are inducod by the same general causes, aro governed 
and transmitted in accordance with the same general laws, as in 
the lower animals. Man has multiplied so rapidly, that he has 
necessarily been exposed to strugglo for existence, and con¬ 
sequently to natural selection. Ho has given rise to many races, 
some of which differ so much from each other, that they have 
often been rankod by naturalists as distinct species. His body 
is constructed on the same homological plan as that of other 
mammals. Ho passes through the same phases of embryo- 
logical development. Ho retains many rudimentary and useless 
structures, which no doubt wero once serviceable. Characters 
occasionally make their re-appcaranco in him, which we have 
roason to believe wero possessed by his early progenitors. If the 
origin of man had becu wholly different from that of all other 
animals, theso various appearances would be mere enlpty 
deceptions; but such au admission is incredible. These appear¬ 
ances, on the other hand, are intelligible, at least to a large 
extent, if man is the co-descendant with other mammals of some 
unknown and lower form. 

Some naturalists, fronf being deeply impressed with the 
mental and spiritual pefivere of man, have divided the whole 
organic world into three kingdoms, the Human, the Animal, 
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and the Vegetable, thus giving to man a separate kingdom.' 
Spiritual potters cannot be compared or classed by the natu¬ 
ralist: but he may endeavour to shew, as I have done, that the 
mental faculties of man and the lower animals do not differ in 
( kind, although immensely in degree. A difference in degree, 
'however great, does not justify us in placing man in a distinct 
{kingdom, as wijl perhaps be best illustrated by comparing the 
defftal powers of two insects, namely, a coccus or scalo-insect 
and an ant, which undoubtedly belong to the same class. The 
differance is here greater than, though of a somewhat different kind 
from, that between man and the highest mammal. The female 
coccus, whilst young, attaches ifcclf bjf its proboscis to a pAnt; 
sticks the sap, but never moves again; is fertilised and lays eggs; 
and this A its whole history. On the other hand, to doscribo the 
habits and mental powers of worker-ants, would require, os 
Pierre Huber has shewn, a largo volume; I may, however, briefly 
specify a few points. Ants certainly communicate information to 
each other, and several unite for the samo work, or for games of 
play. They recognise their fellow-ants after months of absence, 
and feel sympathy for each other. Thoy build great ediflees, 
keep them clean, close the doors in tho evening, and post 
sentries. They make roads as well os tunnels under rivers, and 
temporary bridges ovor them, by clinging together. They 
colloct food for tho community, and when an object, too largo for 
entrance, is brought to tho nest, they enlarge tho door, and 
afterwards build it up again. They storo up seeds, of which 
they prevent tho germination, and which, if damp, aro brought 
up to the surfaco to dry. They keep aphidos and other insects as 
milch-cows. They go out to battlo in regular lands, and freely 
sacrifice thoir lives for tho common weal. They emigrate ac¬ 
cording to a preconcerted plan. Thoy capture slaves. Thoy move 
the eggs of their aphides, os well os tlicir own eggs and cocoons, 
into warm parts of the nest, in order that they may be quickly 
hatched; and endloss similar facts could be given.' On the 
whole, the difference in mental power between an ant and a 
coccus is immense; yet no ono has over dreamed of placing these 
insects in distinct classes, much less in distinct kingdoms. No 


1 Isidore Geoffrey St.-Hilaire gives 
s detailed account of the position 
assigned to man by various natural¬ 
ists in their classiiications: ‘Hist. 
Nat. Gen.’ tom. ii. 1859, pp. 170- 
189. 

* Some of the most interesting 
fasts ever published on the habits 


of ants are given by Mr. Belt, in 
in his ‘Naturalist in Nicaragua,' 
1874. See also Mr. Moggridge’s 
admirable work, ‘Harvesting Ants,' 
<tc., 487.!, also ‘ L'instinct chex let 
Insectes,’ by M. George Pouchet, 
' Herat dee Deux Maudes,' Feb. 
1870 p. 682. 
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doubt the difference is bridged over by other insects J and this 
is not the case with man and the higher apes. , But we have 
every reason to believe that the breaks in the series are simply 
the rosults of many forms having become extinct. 

Professor Owen, relying chiefly on the structure of the brain, ^ 
has divided the mammalian scries into four sub-classes. One pf 
those ho devotes to man; in another he places both the^ 
Marsupials and the Monotremata; so that he makos mefu as 
distinct from all other mammals as are theso two latter groups 
conjoined. This view has not been accepted, as far as«I am 
awaro, by any naturalist capable of forming an independent 
judgment, and therefore peed n'.;t hero be further considered. 

Wo can understand why a classification founded’on any single 
character or organ—even an organ so wonderfully complex and 
important as the brain—or on the high development of the 
mental faculties, is almost sure to provo unsatisfactory. This 
principle has indeed been tried with hymonopterous insects; 
but when thus classed by their habits or instincts, the arrange¬ 
ment proved thoroughly artificial, 5 Classifications may, of 
course, bo based on any character whatever, as on size, colour, 
or tho element inhabited; but naturalists have long felt a 
profound conviction that there is a natural system. This 
system, it is now generally admitted, must bo, as far as possible, 
genealogical in arrangement,—that is tho co-descendants of the 
samo form must bo kept togother in one group, apart from the 
co-descondants of any other form; but if tho parent-forms aro 
rolated, so will bo their descendants, and tho two groups to¬ 
gether will form a larger group. Tho amount of difference 
between tho several groups—that is tho amount of modification 
which each has undergone—is expressed by such terms as 
genera, families, orders, and classes. As wo have no record of 
tho lines of descent, the podigree can bo discovered only by 
oltserving tho degrees of resemblance between the beings which 
aro to Ik) classed. For this object numerous points of rcsem- 
blanco aro of much moro importance than the amount of 
similarity or dissimilarity in a few points. If two languages 
woro found to resemblo each other in a multitude of words and 
points of construction, ‘hey would bo universally recognised as 
having sprung from a common sourco, notwithstanding that 
they differed greatly in somo few words or points of construction. 
But with organic beings tho points of resemblance must not 
consist of adaptations to similar habits of life: two animals may, 
for instance, have had their whole frames modified for living in 


* Westwood, * Modern Class of Insects,’ roL li. 1840, p. 87. 
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ie w* tel and yet they will not be brought any nearer to each 
ther in The 'natural system. Hence we can see how it is that 
'semblances In several unimportant structures, in useless and 
idimentary organs, or not now functionally active, or in an 
mbryological condition, aro by far tho most serviceable for clas- 
.ficution; for they can hardly bo duo to adaptations within a 
ite period; and thus they rovoal tho old linos of descent or of 
ru»afiiuity. • 

We can further see why a great amount of modification in 
omo # one character ought not to lead us to separate widely any 
wo organisms. A part which already differs much from the 
ame part iu other allied fonra has already, according t% the 
Ucory of evolution, varied much; coiftsequently it would (as long 
is tho oiganism remained exposed to tho samo exciting con* 
litions) bo liable to further variations of tho same kind; and 
.hose, if beneficial, would be preserved, and thus bo continually 
uigmented. Iu many cases tho continued development of a part, 
for instance, of the beak of a bird, or of tho teeth of a mammal, 
would not aid the species in gaining its food, or for any other 
ibject; but with man wo can see no dcfmito limit to tho con¬ 
tinued development of tho brain and mental faculties, as far as 
advantage is concerned. Therefore in determining tho position 
of man in tho natural or genealogical system, tho extremo de¬ 
velopment of his brain ought not to outweigh a multitude of 
resemblances iu other less important or quite unimportant 
points. 

The greater number of naturalists who havo taken into con¬ 
sideration the whole structure of man, including his mental 
faculties, have followed Blumenbach and Cuvier, and havo placed 
man in a separate Order, under tho title of tho liimanu, and 
therefore on an equality with tho orders of the Quadrumana, 
Carnivora, Ac. Recently many of our best naturalists have 
recurred to tho view first propounded by Linnasus, so remarkable 
for his sagacity, and liavo placed man in tho samo Order with 
the Quadrumana, under tho title of tho Primates. Tho justice of 
this conclusion will bo admitted: for in tho first place, we must 
bear in mind the comparative insignificance for classification 
of «the great development of the brain in man, and that the 
strongly-marked difibrences between tlfo skulls of man and the 
Quadrumana (lately insisted upon by Bischoff, Aoby, and others) 
apparently follow from their differently developed brains. In 
the second place, we must remember that nearly all the other 
and more important differences between man and the Quadrumana 
are manifestly adaptive in their natuae, and relato chiefly to tho 
erect position of man; such as the structure of his hand, foot, 
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and pelvis, the curvature of his spine, and the positj^n of hi 
head. The family of Seals offers a good illustration- of the smal 
importance of adaptive characters for classification. Thes< 
animals differ from all other Carnivora in the form of then 
bodios and in the structure of their limbs, far more than does 
man from the higher apos; yet in most systems, from that p; 
Cuvier to the most recent one by Mr. Flower, 4 seals are ranked 
as a mere family in the Order of tho Carnivora. r If man had nel 
been his own classifier, he would never have thought of founding 
a separate order for his own reception. „ 

It would be beyond jny limits, and quite beyond my knowledge, 
even to name tho innumerable points of structure in which man 
Bgrcos with tho othor Primates. Our great anatomist aid 
philosopher. Prof. Huxley, has fully discussed this subject,* and 
concludes that man in all parts of his organisation differs less 
from tho higher apos, than those do from tho lower members of 
tho samo group. Consequently there “ is no justification for 
“ placing man in a distinct order.” 

In an early part of this work I brought forward various 
facts, shewing how closely man agrees in constitution with tho 
higlior mammals; and this agreement must depend on our 
close similarity in minuto structure and chemical composition. 
I gavo, as instances, our liability to tho samo diseases, and to tho 
attacks of allied parasites; our tastes in common for tho same 
stimulants, and tho similar effects produced by them, as well os 
by various drugs, and other such facts. 

As small unimportant points of resemblanco between man and 
tho Quadrumana are not commonly noticed in systematic works, 
and as, when numerous, they clearly roveal our relationship, I 
will specify a fow such joints. Tho rclativo position of our 
features is manifestly tho samo; and tho various emotions aro 
displayed by nearly similar movements of the muscles and skin, 
chiefly abovo tho eyebrows and round the mouth. Some fow 
expressions are, indeed, almost tho same, as in the weeping of 
certain kinds of monkeys and in tho laughing noise made by 
others, during which tho corners of the mouth are drawn back¬ 
wards, and tho lower eyelids wrinkled. Tho external ears are 
curiously alike. In man the nose is much more prominent tnan 
in most monkeys; but wo may trace tho Commencement of an 
aquiline curvaturo in tho noso of tho Hoolock Gibbon; and this 
in the Semnojalhecus tunica is carried to a ridiculous extreme. 

Tho faces of many monkeys aro ornamented with beards, 
whiskors, or moustaches. The hair on the head grows to a great 

4 1 Prot. Zoolog. Son.’ 18S3, p. 4. 

* ' Evidence u to Man's Pisco la Nature,’ 1863, p. TO, ct paaim. 
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ugtn it some species of Semnopithecus;’ and in the Bonnet 
oukey \Macacus radiatin') it radiates from a point on the crown, 
ith a partidfe down tho middle. It is commonly said that the 
rchead gives to man his noble and intellectual appearance; but 
te thick hair on the head of tho Bonnet monkey terminates 
jwn wards abruptly, and is suecoeded by hair so short and fine 
lat at a little distance the forohead, with tho exception of tho 
f shrews, appdhrs quite naked. It has lieen erroneously asserted 
lat eyebrows are not present in any monkey. In tho species 
ist gained the degree of nakedness of tho forehead differs in 
ifferent individuals; and Escliricht states 7 that in our children 
he limit between the hairy s^alp and * ho nakod forehead is 
ametimes lfct well definod; so that hero we seem to havo a 
rifling case of reversion to a progonitor, in whom tho forehoud 
lad not as yet become quite naked. 

It is well known that tho hair on our arms tends to converge 
rom above and below to a point at tho elbow. This curious 
irrangemont, so unliko that in most of tho lower mammals, is 
lomnion to tho gorilla, chimpanzee, orang, somo species of 
dylobates, and even to somo few American monkeys. But in 
Ffylobates agilis tho hair on tho fore-arm is directed downwards 
>r towards tho wrist in tho ordinary manner; and in 11. Uir it is 
nearly erect, with only a very slight forward inclination; so that 
in this latter species it is in a transitional shite. It can hardly 
be doubted that with most mammals tho thickness of tho hair on 
the back and its direction, is adapted to throw off tho rain; even 
the transverso hairs on the fore-legs of a dog may servo for this 
end when ho is coiled up asleep. Mr. Wallaeo, who has carefully 
studied the habits of tho orang, remarks that the convergence of 
tho hair towards tho elbow on tho arms of tho orang may lie 
explained as serving to tlirow off the rain, for this animal during 
rainy weather sits with its arms bent, anil with tho hunds clasped 
round a branch or over its head. According to Livingstono, the 
gorilla also “ sits in pelting rain with his hands over his head.”” 
If tho above explanation is correct, as seems probable, tho direc¬ 
tion of the hair on our own arms offers a curious record of our 
former state; for no ono supposes that it is now of any uso in 
throwing off the rain; nor, in our present erect condition, is it 
properly directed fof this purpose. 

It would, however, be raah to trust too much to the principle 
of adaptation in regard to the direction of tho hair in man or his 

• bid. Geoffrey, • Hut. N»t. Gin.’ Anat. nod Phy«.’ 1837, e. 51. 
tom. ii. 1859, p. 217. r Quoted by Keade, ‘ The African 

7 ‘ Ueber die Bicbtung der Sketth Book,’ vol. i., yj73, p. 158, 
Haare,' Ac., Jlilller't ‘Archiv far 
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early progenitors; for it is impossible to study the figii'.es girt 
by Eschrioht of the arrangement of the hair on the t human foeh 
(this being the same as in the adult) and not agree with th 
excellent observer that other and more complex causes hav 
intervened. The points of convergence seem to stand in som 
relation to those points in the embryo which are last closed j 
during development. There appears, also, to exjst some relatio 
between tho arrangement of the hair on the limbs,' and tho echini 
of the medullary arteries.’ 

It must not be supposed that the resemblances betweea mai 
and certain apes in th$ above and many other points—such as ii 
havftig a naked forehead, long t&osses on tho head, &c.—aro al 
necessarily the result of unbroken inheritance from a comm6r 
progenitor, or of subsequent reversion. Many of thdse resem¬ 
blances aro more probably dno to analogous variation, which 
follows, as I have clsewhero attempted to shew, 10 from co-desccnded 
organisms having a similar constitution, and having been acted on 
by liko causes inducing similar modifications. With respect to 
the similar direction of tho hair on tho fore-arms of man and 
certain monkeys, as this character is common to almost all tho 
anthropomorphous apes, it may proliably bo attributed to in¬ 
heritance; but this is not certain, os somo very distinct American 
monkeys aro thus characterised. 

Although, as we have now seen, man has no just right to form 
a separato Order for his own reception, I 10 may perhaps claim a 
distinct Sub-order or Family. Prof. Huxley, in his last work, 11 
divides tho Primates into threo Suborders; namely, tho An- 
thropid® with man alone, tho Simiadro including monkeys of all 
kinds, and tho Lemuridro with tho diversified genora of lemurs. 
As far us differences in cortain important points of structure are 
concerned, man may no doubt rightly claim the rank of a Sul>- 
order; and this rank is too low, if wo look chiefly to his mental 
faculties. Nevertheless, from a genealogical point of viow it 
appears that this rank is too high, and that man ought to form 
merely a Family, or possibly oven only a Sub-family. If wo 
imagine threo lines of descent proceeding from a common stock, 
it is quito conceivable that two of them might after tho laps^of 

• On the hair iu HylobaS-a, see the Theory* of Natural Sell-:tion,' 
• Nat. Hist, of Mammals,' by C. I.. 1870, p. 344. 

Marlin, 1841, p. 415. Also, laid. '• ‘Origin of Specie*,’ 5th edit, 
Oeotfroy on the American monkeys 1889, p. 194. ‘ The Variation of 
ami other kinds, ‘ Hist. Nat. Gen.’ Animals and Plants under Domesti- 
vol. ii. 1839, p. 218, 243. £^ch- cation.’ vol. ii. 1868, p. 348. 
richt, ibid. s. 46, 55, 61. Owen, 11 ‘An Introduction to the Clasal- 
‘Aunt. of Vertebrates,’ vol. ili. p. fication of Animals,’ 1889, p. 99. 
819. Wallace, ‘Contributions to 
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ages*befco slightly changed os still to remain as species of the 
same glnus, whilst tho third lino might become so greatly 
modified as V deserve to rank as a distinct Sub-family, Family, 
or oven Order. But in this caso it is almost certain that the 
third lino would still rotain through inheritance numerous small 
jwints of resemblance with the othor two. Here, then, would 
•ccur the difficulty, at present insoluble, how much weight wo 
ought to assign in our classifications to strongly-marked dif¬ 
ferences in some few points,—that is, to tho amount of modifi¬ 
cation undergone; and how much to closo resemblance in 
numerous unimportant points, as indicating tho lines of descent 
or genealogy. To attach much woight*to tho few but ijjrong 
differences if the most obviouf and*perhaps tho safest course, 
though it appears more correct to pay great attention to the 
many snfidl resemblances, as giving a truly natural classification. 

In forming a judgmont on this head with reference to man, wo 
must glance at the classification of tho Simiadm. This family is 
divided by almost all naturalists into tho Catarhino group, or 
Old World monkeys, all of which aro characterised (as their 
name expresses) by tho peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into tho Platyrhino 
group or New World monkoys (including two very distinct 
sub-groups), all of which aro characterised by differently 
constructed nostrils, and by having six premolars in oach jaw. 
Some other small differences might bo mentioned. Now man 
unquestionably belongs in his dentition, in tho structure of his 
nostrils, and some othor resjieets, to tho Catarhino or Old World 
division; nor does ho resemble tho l’latyrhincs more closely than 
the Catarhines in any characters, excepting in a few of not much 
importance and apparently of an adaptivo nature. It is therefore 
against all probability that somo Now World sj>ecios should have 
formerly varied and produced a man-liko creature, with all the 
distinctive characters proper to tho Old World division; losing 
at tho same time all its own distinctive characters. There can, 
consequently, hardly be a doubt that man is an off-shoot from the 
Old World Simian stem ; and that under a genealogical point ol 
view, he must ho classed with tho Catarhino division.'* 

Jh 0 anthropomorphous apes, namely tho gorilla, chimpanfce, 

• * 

12 This is nearly the same classifi- ad« which answer to the Catarhines 
cation as that provisionally adopted the Cekidse, and the Hapalidfc,— 
by Mr. St. (iwr?e Mivart (‘Tran- these two latter groups answering 
•act Philosoph. Sot*/ 18»>7, p. 300), to the 1'latyrhine*. Mr. Mivar 
who, after separating the Lomu rid®, stil4 abides by the same view j »e< 
divides the remainder of the Pri- * Nature,’ 1871, p. 481. 
males into the Hoininida*, the Simi- * 

H 3 
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orang, and hylobates, are by most naturalists separated [rotl the 
other Old World monkeys, as a distinct sub-group. I »"n aware 
that Gratiolot, relying on the structure of the brain, does not 
admit the existence of this sub-group, and no doubt it is a broken 
one. Thus the orang, as Mr. St. G. Mivart remarks, 1 * “ is one of the 
“ most peculiar and aberrant forms to be found in the Order." 
The remaining non-anthropomorphous Old World monkeys, are 
again divided by somo naturalists into two or three smaller sub¬ 
groups ; the genus Semnopithecus, with its peculiar sacculated 
stomach, being the type of one such sub-group. But it appears 
from M. Gaudry’s wonderful discoveries in Attica, that during 
tho Mioceno period W form existed there, which connected 
Semnopithecus and Macacns; aHd this probably illustrates the 
manner in which the other and higher groups were once blended 
together. 

If tho anthropomorphous apes be admitted to form a natural 
sub-group, then as man agrees with them, not only in all those 
characters which ho possesses in common with tho whole 
Catorhine group, but in other peculiar characters, such as the 
abscnco of a tail and of callosities, and in general appearance, we 
may infor that somo ancient member of tho anthropomorphous 
sub-group gave birth to man. It is not probable that, through 
tho law of analogous variation, a member of ono of the other 
lower sub-groups should have given rise to a man-like creature, 
resembling tho higher anthropomorphous apes in so many 
rospocts. No doubt man, in comparison with most of his allies, 
has nndorgono an extraordinary amount of modification, chiefly 
in consequence of tho groat development of his brain and his 
erect position; nevertheless, we should bear in mind that he “ is 
“ but one of sovoral oxcoptional forms of Primates.” 14 

Evory naturalist, who bolieves in tho principle of evolution, 
will grnnt that tho two main divisions of tho Simiadat, namely 
the Catarhino and Plntyrhino monkeys, with their sub-groups, 
have all proceeded from somo one extremely ancient progenitor. 
The early descendants of this progenitor, before they had 
livorgod to any considerable extent from each other, would still 
rave formed a single natural group; but some of tho species or 
ncipient genora would have already begun to indicate by thpir 
livorging characters the future distinctive marks of the Catorhine 
md Platyrhino divisions. Hence tho members of this supposed 
indent group would not havo been so uniform in their den- 
ition, or in tho structure of their nostrils, as are the existing 

11 • Transact. Zoolog. Soc.' Tot tL 14 Mr. St. 0. Mivart, ‘ Traauot 
867, p. 21+ * W>iL Soc.’ 1887, p. 410. 
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and closely allied to Hylobates, existed in Europe dtfinfc the 
Miocene ago; and since so remote a period the earth has 
certainly undergone many great revolutions, and there has been 
ample time for migration on the largest scale. 

At the period and place, whenever and wherever it was, when 
man first lost his hairy covering, he probably inhabited a hot > 
country; a circumstance favourable for the frugiferous diet od , 
which, judging from analogy, he subsisted. We- are far fjvmi • 
knowing how long ago it was when man first diverged from the 
Catarhine stock; but it may have occurred at an epoch as remote 
as the Eocene period; for that tho highor apes had diverged 
from, the lower apes its early as tho Upper Miocene period is 
shewn by the existence of Mie Df^opithecus. We a*e also quite 
ignorant at how rapid a rate organisms, whether high or low in 
the scale, may be modified under favourable circumstances; we 
know, howevor, that some have retained tho samo form during 
an enormous lapse of time. From what wo see going on under 
domestication, we learn that some of the co-descendants of tho 
same species may be not at all, some a little, and some greatly 
changed, all within tho samo poriod. Thus it may have been 
with mau, who has undergone a great amount of modification 
in certain characters in comparison with tho higher apes. 

Tho great break in the organic chain between man and his 
nearest allies, which cannot be bridged over by any extinct or 
living species, has often been advanced as a grave objection to 
tho belief that man is descended from some lower form; but tliis 
objection will not appear of much weight to those who, from 
gonoral reasons, believo in tho goneral principle of evolution. 
Breaks often occur in all parts of the series, somo being wide, 
sharp and dotinod, others less so in various degrees; as between 
tho orang and its nearest allies—between tho Tarsius and tho 
other Lomuridro—between tho elephant, and in a more striking 
manner between the Ornithorhynchus or Echidna, and all other 
mammals. But theso breaks depond merely on the number of 
related forms which have become extinct. At some future 
period, not very distant os measured by centuries, tho civilised 
races of man will almost certainly exterminate, and replace, the 
savago races throughout tho world. At the somo time tho anthto- 
pomorphous apes, as Professor Schaaffhauscn has remarked,'* 
will no doubt bo exterminated. Tho break between man and his 
nearest allies will then bo wider, for it will intervene between 
man in a more civilised state, as wo may hope, even than the 
Caucasian, and some ape a^ low as a baboon, instead of as now 
between the negro or Australian and the gorilla. 

* Anthropological Review,’ April, 1867, p. 238. 
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With! respect to the absence of fossil remains, serving to 
connect Tsiap with his ape-like progenitors, no one will lay much 
stress on this faot who reads Sir C. Lyell’s discussion,* where 
ho shews that in all the vertebra to^lasses the discovery of fossil 
remains has been a very slow and fortuitous process. Nor 
should it be forgotten that those regions which are tho most 
likely to afford remains connecting man with somo extinct apo- 
Ji|jg creature,iiavo not as yet been searched by geologists. 

Lower Stages in the Genealogy of Man .—Wo have soon that 
nitnf appears to havo divergod from tho Caturhino or Old World 
division of the Simindm, after these had diverged from th^Now 
World divigion. Wo will not? 1 endeavour to follow tho remote 
Traces cjf his genealogy, trusting principally to tho mutual 
affinities between tho various classes and orders, with some 
slight reference to tho periods, as far as ascertained, of their 
successive appearance on tho earth. Tho Lcmurid® stand 
lielow and uoar to tho Simiad®, and constitute a very distinct 
family of the Primates, or, according to lltiekol and others, a 
distinct Order. This group is diversified and broken to an 
extraordinary degree, and includes many aberrant forms. It 
has, therefore, probably suffered much extinction. Most of tho 
remnants survive on islands, such as Madagascar and tho 
Malayan archipelago, whero they have not been exposed to so 
severe a competition as they would havo been on well-stocked 
continents. This group likewise presents many gradations, 
leading, as Huxley remarks, 20 " insensibly from tho crown and 
“ summit of tho animal creation down to creatures from which 
“ thero is but a step, as it Booms, to tho lowest, smallest, and 
“ least intelligent of tho placental mammalia.” From thoso 
various considerations it is proliablo that tho Simiadm wero 
originally developed from tho progenitors of tho existing 
Lcmurid®; and theso in their turn from forms standing very 
low in tho mammalian series. 

The Marsupials stand in many important characters below tho 
placental mammals. They appeared at an earlier geological 
period, and their rango was formerly much moro extensive 
than at present. Henco tho Placentata are generally supposod 
to have been derived from the Implocentata or Marsupials; 
not, however, from forms closely resembling tho existing Mar¬ 
supials, but from their early progenitors. The Monotremata are 
plainly allied to the Marsupials, forming a third and still lower 

* ‘Element* of Geology,’ 1885, **• 'Mon’* Piece in Nature,’ p. 

pp. 583-585. ‘ Antiquity of Man,’ 105i , 

1883, p. 145. 
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division in the great mammalian series. They are redredfentoi 
at the present day solely by the Omithorhynchus apd Echidna; 
and these two forms may be safely considered as relics of a 
much larger group, representatives of which have been preserved 
in Australia through some favourable concurrence of circum¬ 
stances. The Monotremata are eminently interesting, as leading 
in several important points of structure towards the class df 
reptiles. » . 

In attempting to traco the genealogy of the Mammalia, and 
therefore of man, lower down in the series, we become involved 
in greater and greater obscurity; but as a most capable jiSdge, 
Mr. £arker, has remarked, wo have good reason to believo, that 
no true bird or roptile intervene!* in the direct lin#.of descent 
He who wishes to see what ingenuity and knowledge cpn effect, 
may consult Prof. Hackers works.’ 1 I will content myself with 
a few general remarks. Every ovolutionist will admit that the 
five great vortobrato classes, namely, mammals, birds, reptiles, 
amphibians, and fishes, aro descended from some one prototype; 
for they have much in common, especially during their embryonic 
state. As tho class of fishes is the most lowly organised, and 
appeared before tho others, we may conclude that all tho 
members of tho vertebrate kingdom aro derived from somo fish¬ 
like animal. The belief that animals so distinct as a monkey, 
an elephant, a humming-bird, a snako, a frog, and a fish, &c., could 
all have sprung from tho samo parents, will appear monstrous 
to those who have not attended to tho recent progress of natural 
history. For this belief implies the formor existence of links 
binding closely together all theso forms, now so utterl y unlike. 

Nevertheless, it is certain that groups of animals havo existed, 
or do now exist, which serve to connect several of tho great 
vertebrate classes moro or less closely. Wo have seen that tho 
Ornithorhynchns graduates towards reptiles; and Prof. Huxley 
has discovered, and is confirmed by Mr. Cope and others, that 
the Dinosaurians are in many important characters intermediate 
between certain reptiles and certain birds—tho birds referred 
to being tho ostrich-tribo (itself evidently a widely-diffused 
remnant of a larger group) and tho Arehcopteryx, that strange 
Secondary bird, with a long lizard-liko tail. Again, according to 

** Elaborate table* ore giAn la the phylum V>r lines of descent of 
hi* 1 Generelle Morphologic’ (B. ii. the Vertebrate to be admirably dis- 
l. cllii. and a. 425); and with more cussed by Hack?!, although he differs 
especial reference to man in his on some points. He expresses, 
■NatUrliche SchiSpfungsgeschlchte,’ also, his high estimate of the 

1868. Prof. Huxley, in rerlewitg general tenor and spirit of th« 
thia latter work (‘The Academy,’ whole work. 

1869, p. 42) mays, that he considers •* Paleontology,* 1860, p. 199, 
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Prof?Owen ," the Iohthyosauiians—great see-lizards famished 
with poddies—present many affinities with fishes, or rather, 
according tcwHnxley, with amphibians; a class which, including 
in its highest division frogs and toads, is plainly allied to the 
Ganoid fishes. These latter fishes swarmed daring the earlier 
geological periods, and were constructed on what is called a 
generalised type, that is, they presented diversified affinities with 
othpr groups $jf organisms. The Lepidosiren is also so closely 
allied to amphibians and fishes, that naturalists long disputed in 
which of these two classes to rank it; it, and also some few 
Gaifcid fishes, havo been preserved from utter extinction by 
inhabiting rivers, which are harbours ofxefugo, and are related 
to the grea^ waters of tho ocean incite same way that islands 
Ire to continents. 

Lastlf, one single mombor of tho immonso and diversified class 
of fishes, namely, the lancclet or amphioxus, is so different from 
all other fishes, that Hackel maintains that it ought to form a 
distinct class in tho vertebrate kingdom. This fish is remarkable 
for its negative characters; it can hardly bo said to possess a 
brain, vertebral column, or heart, &o.; so that it was classed by 
tho older naturalists amongst tho worms. Many years ago Prof. 
Goodsir perceived that tho lancclet presented some affinities with 
the Ascidians, which aro invertebrate, hermaphrodite, marine 
creatures permanently attached to a support. They hardly 
appoar like animals, and consist of a sirnpio, tough, leathery 
sack, with two small projecting orifices. Thoy lielong to tho 
Molluscoida of Huxley—a lower division of tho great kingdom 
of the Mollusca; but they havo recently been placed by some 
naturalists amongst tho Vurmcs or worms. Thoir larvm some¬ 
what resemble tadpoles in shape,* 1 and have tho power of 
swimmiBg freely about. M. Kovalevsky ** has lately obeervod that 
tho larvm of Ascidians aro related to tho Vertebrate, in their 
manner of development, in tho relative position of tho nervous 
system, and in possessing a structure closely like the chorda 
dorsalis of vertebrate animals; and in this ho lias been sinco 
• 

u At the Fulkland Islands 1 had under a simple microscope, plainly 
the satisfaction of seeing, in April divided by transverse opaque parti- 
11333 , and therefore some years be- tions, which I presume represent 
fore any other nature’ist, the loco- the ^reat cells figured by Kovalev- 
motive larva: of a compound Asci- sky. At an early itago of develop* 
dian, closely allied to Synoicum, meat the tail was closely coiled 
but apparently generically distinct round the head of the larva, 
from it. The tail was about five * 4 * Mlmoire* de i’Acad. dea 
times as l^pg as the oblong head, Sgjences de St. Ptftersbourg/ tom. s. 
end terminated in a very fine fila- No. 15, I860, 
aent. It was, as sketched by me * 
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confirmed by Prof. Kupffer. M. Kovalevsky writes to cne^from 
Naples, that he has now carried these observations yet farther, 
and should his results be well established, the whole will form a 
discovery of tho very greatest value. Thus, if we may rely on 
embryology, ever the safest guide in classification, it seems that 
we have at last gained a clue to the source whence the Vertebrate 
were derived.® Wo should then be justified in believing 
that at an extremely remote period a group of arimals exited, 
resembling in many respects the larva) of our present Ascidians, 
which diverged into two great branches—the one retrograding in 
development and producing the present class of Ascidianf?, the 
other rising to the crown and summit of tho animal kingdom by 
gividfe birth to the Vertebrate. ’ 

We have thus far endeavoured rudely to trace the genealogy 
of the Vertebrate by tho aid of their mutual affinities. We will 
now look to man as ho exists; and wo shall, I think, be ablo 
partially to restoro the structure of our early progenitors, during 
successive periods, but not in due order of time. This can be 
effected by means of the rudiments which man still retains, by 
the characters which occasionally mako their appearanco in him 
through reversion, and by the aid of the principles of morphology 
and embryology. Tho various facts, to which I shall here alludo, 
have been given in the previous chapters. 

The oarly progenitors of man must have been once covered 
with hair, both sexos having beards; thoir ears were probably 
pointed, and capable of movement; and their bodies were pro¬ 
vided with a tail, having the proper muscles. Their limbs and 
hodics wore also acted on by many muscles which now only 
occasionally reappear, but are normally present in the Quadru- 
mana. At this or somo earlier period, the great artery and nerve 
of the humerus ran through a supra-condyloid foramSR. The 
intestino gave forth a much largor diverticulum or cajcum than 
that now existing. Tho foot was then prohonsile, judging from 
the condition of the great toe in tho foetus; and our progenitors, 
no doubt, were arboreal in then: habits, and frequented some 
warm, forest-clad land. Tho males had great canine teeth, which 


ts But I am bound to add that 
some competent judges dispute this 
conclusion; for instance, M. uiard, 
in a series of papers in the * Archives 
do Zoologie Expdrimentalo,’ for 1972. 
Nevertheless, this naturalist re¬ 
marks, p. 281, 44 L’organisationdi la 
44 larve ascidienne en dehors dt 
44 toute bypothfee et dc tout* th&rie, 
44 sous montrt comment la nature 


44 peut produire la disposition fonda- 
“ mentnle du tyj>e vertdbrd (l’e*- 
44 istence d’tue corde dorsale) chez 
44 un invertdbrd par la seule con- 
44 dition vitale de l'adaptation, 
44 et cette simple possibility du 
44 passage supprime l’abfmo entr* 
“ les deux sous-rdgnes, encore bien 
“ qu’en iguore par oU le passage 
41 best fait en reality.” 
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served tiem as formidable weapons. At a much earlier period 
the uterus wft| double; the excreta were voided through a cloaca; 
and the eye was protected by a third eyelid or nictitating mem¬ 
brane. At a still earlier period the progenitors of map must have 
( ken aquatic in their habits; for morphology plainly tells us that 
’ mir lungs consist of a modified swim-bladder, which once served 
,<is a float. Thj) clefts on the neck in the embryo of man show 
\tllfi-e the branch)'® once existed. In the lunar or weekly re¬ 
current periods of some of our functions we apparently still retain 
fracas of our primordial birthplace, a shore washed by tho tides. 
At about this samo enrly period the truo*kidncys wero replaced 
1 >y the corpora wolffiana. The l»art existed as a simplo putting 
Vt-sscl; and ^ho chorda dorsalis took tho placo of a vertebral 
column. •These early ancestors of man, thus seen in the dim 
recesses of time, must have been as simply, or even still moro 
simply organised than the lancelet or amphioxus. 

There is one other point deserving a fuller notice. It has long 
ken known that in tho vertebrate kingdom ono sox bears 
rudiments of various accessory parts, appertaining to tho re¬ 
productive system, which properly belong to the opposite sex ; 
ami it has now been ascertained that at a very early embryonic 
period both sexes ]*>ssesn true male and female glands, llcnco 
some remote progenitor of tho wliolo vertebrate kingdom appears 
to havo been hermaphrodite or androgynous" JJut hero wo 
encounter a singular difliculty. In the inummalinn class tho 
males possess rudiments of a uterus with the adjacent passago, 
in their vesicul® prostatic®; they lioar also rudiments of 
wmun, and some male Marsupials have traces of a marsupial 
sack." Other analogous facts could bo added. Are wo, then, to 
sup])ose that some extremely ancient mammal continued andro¬ 
gynous, after it had acquired tho chief distinctions of its clasR, 
and therefore after it had diverged from the lower classes of tho 
vertebrate kingdom? Tlris seems very improliablo, for we havo 
to look to fishes, tho lowest of ull tli# classes, to find any still 
oxisteut androgynous forms." That various accessory parts, 

Tins is the conclusion of l’rof. “ kratn are, iu their early condition, 
(i^eubaur, one of the highest nu- “ hermaphrodite.” Similar views 
thnriiies in comparative anatomy; have King ken held by -mne authors, 
see 1 brundztlgc del vergleich. Anal.' though until recently without n 
1870, ». 870. The result has keen firm basis. 

arrived at chiefly from the study of ” The male Thylaeinus offer* tho 
the Amphibia; but it appears irom best instance. Owen, * Anatomy of 
the researches of Waldeyer (as Vertebrates,' vol. iii. p. 771. 
quoted in ‘Journal of Aunt, and M ,Hermaphroditism haa been ob- 
Phy«.’ lHfiO, p. lfil), that tho aexual *erv. i in several spedef of Serranua, 
organa of even “the higher verte- as well as in some other fithoe, 
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proper to each sex, are found in a rudimentary condition in the 
opposite sex, may be explained by such organs 4 'naving been 
gradually acquired by the one sex, and then transmitted in a 
more or less imperfect state to the other. When we treat of 
sexual selection, we shall meet with innumerable instances of, 
this form of transmission,—as in the case of the spurs, plume.*, 
and brilliant colours, acquired for battlo or ornament by male', 
birds, and inherited by the females in an imperfect or rudimetftiufy 
condition. 

The possession by male mammals of functionally imperfect 
mammary organs is, ir some respects, especially curious. The 
Morfbtremata hare the prooor milk-secreting glands with orifices, 
but no nipples; and as tliese animals stand at the'very base Of 
the mammalian serios, it is probable that tho progenitors of 
the class also had milk-secreting glands, but no nipples. This 
conclusion is supported by what is known of their manner of 
development; for Professor Turner informs me, on the authority 
of Kollikor and Langor, that in tho embryo the mammary glands 
can be distinctly traced before tho nipples are in tho least 
visible; and tho development of successive parts in the indi¬ 
vidual generally represents and accords with tho development of 
successive beings in tho same lino of descent. Tho Marsupials 
differ from the Monotromata by possessing nipples; so that 
probably those organs were first acquired by tho Marsupials, 
after they had diverged from, and risen above, tho Monotremata, 
and were then transmitted to tho placental mammals.* 1 No one 
will suppose that the Marsupials still remained androgynous, 
after thoy had approximately acquired their present structure. 
How then are wo to account for mala mammals possessing 
mamma ? It is possible that thoy wore first developed in tho 
females and then transferred to tho males; but from what 
follows this is hardly probable. 


where it is either normal ami sym¬ 
metrical, or abnormal ami uni¬ 
lateral. Dr. Zoutevecn has given 
me references on this subject, more 
especially to a paper by Prof, llal- 
bertsma, in the ‘Transact, of tho 
Dutch Acad, of Sciences,’ voV. ivi. 
Dr. QUather doubts the fact, but 
it has now been recorded by too 
many good observers to be any 
longer disputed. Dr. M, Lcssona 
writes to me, that he has veri¬ 
fied the observations made by 
Cavolini on oerranus. Prof. Eno- 
iani has recently shewn (‘Accod. 


delle Scienre,’ Bologoa, Dec. 28, 
1871) that eels are androgynous. 

” Prof. Gegenbaur has shewn 
(‘ Jenuische Zeitschrift,’ Bd. vii. p. 
212 ) that two distinct types of 
nipples prevail throughout *<he 
several maaimalion orders, but 
that it is quite intelligible how both 
could have been derived from the 
nipples of the Marsupials, and the 
latter from those of the Monotre¬ 
mata. See, also, a memoir by Dr. 
Mu Hues, on the mammary guusdi, 
ibid. B. viii. p. 176. 
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It may be suggested, as another view, that long after the 
progenitors* of the whole mammalian class had ceased to be 
androgynous’, both sexes yielded milk, and thus nourished their 
young; and in the case of the Marsupials, that both sexes carried 
their young in marsupial sacks. This will not appear altogether 
improbable, if we reflect that the malos of existing syngnathous 
fishes receive the eggs of the females in their abdominal pouches, 
hdfth them, and afterwards, as some beliove, nourish the 
young;®—that certain other male fishes hatch the eggs within 
theia mouths or branchial cavitiesthat certain male toads 
take the chaplets of eggs from tho female*, and wind them round 
their own thighs, keeping tlmm tlrnro until the todpolft are 
born;—that? certain male birds undertake tho wholo duty of 
incubntfen, and that male pigeons, as well as tho females, food 
their nestlings with a secretion from their crops. But tho above 
suggestion first occurred to me from tho mammary glands of 
male mammals being so much moro perfectly developed than 
tho rudiments of tho other accessory reproductive parts, which 
aro found in tho ono sex though proper to tho other. Tho 
mammary glands and nipples, ns they exist in male mammals, 
can indeed hardly bo called rudimentary; they aro meroly not 
fully developed, and not functionally activo. They aro sympa¬ 
thetically affected under tho influenco of cortain diseases, like 
tho samo organs in the female. They often sccreto a few drops 
of milk at birth and at pulierty: this latter fact occurred in the 
curious case, beforo referred to, where a young man possessed 
two pairs of mamma). In man and some other malo mammals 
these organs have l>oon known occasionally to become so well 
developed during maturity as to yield a fair supply of milk. 
Now if we Rupposo that during a former prolonged period malo 
mammals aided tho females in nursing their offspring," and that 
afterwards from somo cause (as from tho production of a smaller 
numbor of young) tho males ceased to give this aid.disuso of tho 
organs during maturity would lead to their becoming inactive; 
and from two well-known principles of inheritance, this state of 
inactivity would probably bo transmitted to tho males at the 
corresponding ago of maturity. But at an earlier ago these 

*• Mr. Lockwood ebelieves (as by Plbf. Wymsu, in ‘ Proc. Bouton 
quoted in ‘Quart. Journal of Science,’ Soc. of Nat. Hist.' Sept. 15, 1857; 
April, 1868, p. 769), from whst ho also Prof. Turner, In ‘Journal of 
has observed of the development of Anat. sod Phys.’ Nov. I, 1866, p. 
Hippocampus, that the walls of the 78. br. Gunther hss likewise de- 
abdominal poach of the male in scribed similar esses, 
some way afford nourishment. On a, ( Madl!e. C. Royer has suggested 
male fishes hatching the ova in their a similar view in hfff ‘Origins de 
months, tee a very interesting paper I'Homme,’ Ac., 1870. 
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organs would be left unaffected, so that they would almost 
equally well developed in the young of both sexes. • 

Conclusion .—Von Baer has defined advancement or progress in 
the organic scale better than any one else, as resting on the 
amount of differentiation and specialisation of the several parts 
of a being,—when arrived at maturity, as I should bo inclined t<$ 
add. Now as organisms have become slowly adapted to diggrj 
sifted lines of life by means of natural selection, their parts will 
have become more and moro differentiated and specialised for 
various functions, from the advantage gained by the divisidh of 
physiological labour. Tho same part appears often to havo been 
modified first for ono pui pose,’and then long afterwards foj 
some other and quite distinct purpose; and thus all JJie parts 
are rendered moro and moro complex. But each organism still 
retains the general type of structure of tho progenitor from 
which it was aboriginally derived. In accordance with this 
view it seems, if wo turn to geological evidence, that organisa¬ 
tion on the whole has advanced throughout tho world by slow 
and interrupted stops. In the great kingdom of tho Vortebrata 
it has culminated in man. It must not, liowover, bo supposed 
that groups of organic beings aro always supplanted, and dis¬ 
appear as soon as they havo given birth to other and moro 
pcrfoct groups. Tho latter, though victorious over their pre¬ 
decessors, may not havo bccomo better adapted for all places in 
tho economy of nature. Somo old forms appear to havo survived 
from inhabiting protected sites, where they havo not been 
exposed to very sovero competition; and these often aid us in 
constructing our genealogios, by giving us a fair idea of former 
and lost populations. But wo must not fall into the error of 
looking at tho existing members of any lowly-organised group as 
perfoot representatives of their ancient predecessors. 

Tho most ancient progenitors in tho kingdom of the Vortebrata, 
at which wo aro ablo to obtain an obscure glance, apparently 
consisted of a group of marine animals,” resembling the larva) of 
existing Ascidians. Thcso animals probably gave rise to a 


•* The inhabitants of the sea¬ 
shore most be gTeatly affected by 
the tides; animals living Either 
about the mean high-water mark, 
or about the mean low-water mark, 
pass through a complete cycle of 
tidal changes in a fortnight. Con¬ 
sequently, their food supply mil 
undergo marked changes week by 
week. The .ital functions of such 
animals, living under these con¬ 


ditions for many generations, can 
hardly fail to run their course in 
regular weel ly periods. Now it is a 
mysterious fact that in the higher 
and now terrestrial Vertebrata, as 
well as in other classes, many nor¬ 
mal and abnormal processes have 
one or more whole weeks as their 
periods; this would be rendered 
intelligible if the Vertebrata are de¬ 
scended from an animal allied to 
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group of fishes, as lowly organised as tho lancelet; and from 
these the Ganoids, and other fishes like the Lepidosircn, must 
have been dlveloped. From such fish a very small advance 
would carry us on to the Amphibians. We have seon that birds 
and reptiles were once intimately connected together; and the 
Monotremata now connect mammals with reptiles in a slight 
degreo. But no one can at present say by what lino of descent 
the'three higtter and related classos, namely, mammals, birds, 
and reptiles, were derived from tho two lower vertebrate classes, 
namely, amphibians and fishes. In tho class of mammals the 
steps are not difficult to conceive whicl^ led from tho ancient 
Monotremata to tho ancient Marsupials; and from these to tho 
curly progenitors of tho placental fcammals. Wo may thus 
ascend t# the Lemurid®; and tho interval is not very wide from 
these to tho Simiad®. Tho Simiad® thon branched off into two 
great stoms, the New World and Old World monkeys; and from 
the latter, at a remote period, Man, the wonder and glory of the 
Univorse, proceeded. 

Thus we have given to man a pedigree of prodigious length, but 
not, it may be said, of noblo quality. The world, it has often 
been remarked, appears as if it had long been preparing for the 
advent of man; and this, in ono senso is strictly true, for ho 
owes his birth to a long lino of progenitors. If any singlo link 
in this chain had never existed, man would not havo been exactly 
what ho now is. Unless we wilfully closo our eyes, wo may, with 
our present knowledge, approximately recogniso our parentage; 
nor need we feel ashamed of it. Tho most humble organism is 
something much higher than tho inorganio dust under our feet; 
and no ono with an unbiassed mind can study any living 
creature, however humble, without being struck with enthusiasm 
at its marvellous structure and properties. 


the existing tidal Ascidians. Many 
instances of such periodic processes 
might be given, as the gestation of 
mammals, the duration of fevers, Ac. 
The hatching of eggs affords also a 
gqpd example, for, according to Mr. 
Bartlett (‘ Land and \tyter, Jan. 7, 
1871), the eggs of the pigeon are 
hatchet! in two weeks; those of the 
fowl in three; those of the duck in 
four; those of the goose in five; 
and thoew of the ostrich in seven 
weeks. As far as we can judge, a 
recurrent period, if approximately 
of the right duration for any pro¬ 


cess or function, would not, when 
once gained, be liable to change; 
consequently it might be thus trans¬ 
mitted through almost any number 
of generations. Hut if the function 
changed, the period would have to 
chauyp, and would bo apt to change 
almost abruptly by a whole week. 
This conclusion, if sound, is highly 
remarkable; for the period of gesta¬ 
tion in each mamma], and th« 
hatching of each bird's eggs, and 
mlby other vital processes, thus 
betmy to us the primordial birth¬ 
place of these animals. 
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CHAPTER VII. 

I 

Oh the Races of Man. > 

The nature and value of specific characters—Application to the raW) <4' 
man—Arguments in favour of, and opposed to, ranking the so-called 
races of man as distinct species—Sub-species—-Monogenists and polv- 
genists—Convergence of character—Numerous points of resemblance in 
body and mind between,,the most distinct races of man—The state of 
m» when he first spread over the £arth—Each race not descended from 
a single pair—The extinction of races—The formation-ot races—Thp 
effects of crossing—Slight influence of the direct action of the con¬ 
ditions of life—Slight or no influence of natural selection—Sexual 
selection. 

It 1b not my intention hero to describe tho several so-called races 
of men; but I am about to enquire what is tho value of the dif¬ 
ferences between them under a classiflcatory point of view, and 
how they have originated. In determining whether two or moro 
allied forms ought to bo ranked as species or varieties,naturalists 
are practically guided by tho following considerations; namely, the 
amount of difference between them, and whethor such differences 
relato to few or many points of structure, and whether they aro 
of physiological importance; but moro especially whether they 
are constant. Constancy of character is what is chiefly valued 
and sought for by naturalists. Whenever it can bo shewn, or 
rendered probable, that tho forms in question havo remained 
distinct for a long period, this liecomcs an argument of much 
weight in favour of treating them as species. Even a slight 
dogreo of sterility between any two forms when first crossed, or 
in their offspring, is generally considered as a deeisivo test of 
their specific distinctness; and their continued persistence 
without blending within tho samo area, is usually accepted as 
sufficient evidence, either of some degree of mutual sterility, or 
in tho caso of animals of some mutual repugnance to pairing. 

Independently of fusion from intercrossing, tho complete 
absence, in a well-investigated region, of varieties linking 
together any two closely-allied forms, is »probably tho most 
important of all tho criterions of their specific distinctness; and 
this is a somewhat different consideration from mere constancy 
of character, for two forms may be highly variable and yet not 
yield intermediate varieties... Geographical distribution is often 
brought into play unconsciously and sometimes consciously; so 
that forms living in two widely separated areas, in which most 
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of the other inhabitants are specifically distinct, are themselves 
usually looked at as distinct; but in truth this affords no aid in dis¬ 
tinguishing geographical races from so-called good or true species. 

Now let us apply these generally-admitted principles to the 
races of man, viewing him in the same spirit as a naturalist wonld 
‘any other animal. In regard to the amount of difference between 
,the races, we must make somo allowance lor our nice powers of 
dfe&tmination gained by the long habit of observing ourselves. 
In India, as Elphinstone remarks, although a nowly-arrived 
European cannot at first distinguish tho various native raoes, 
yet they soon appear to him extremely dissimilarand the 
Hindoo cannot at first perceive any difference between tho sefcral 
European nittions. Even the most clistinet races of man aro 
much mo»e like each other in form tlian would at first bo sup¬ 
posed ; certain negro tribes must bo excepted, whilst othors, as 
Dr. Eohlfs writes to me, and as I linvo myself soon, have 
Caucasian features. This general similarity is well shewn by 
tho French photographs in the Collection Anthropologique du 
Museum do I’aris of tho men belonging to various racos, the 
greater number of which might pass for Europeans, as many 
persons to whom I have shown them havo remarked. Neverthe¬ 
less, these men, if seen alive, would undoubtedly appear very 
distinct, so that we aro clearly much influenced in our judgment 
by tho mere colour of tho skin and hair, by slight differences in 
tho features, and by expression. 

There is, however, no doubt that the various races, when 
carefully compared and measured, differ much from each othor, 
—as in the texture of the hair, the relative proportions of all parts 
of tho body,* the capacity of the lungs, the form and capacity of 
tho skull, and even in the convolutions of tho brain.' But it 
would be an endless task to sjxcify tho numerous points of 
difference. Tho races differ also in const itutiou, in acclimatisation 
and in liability to certain diseases. Their mental characteristics 
are likewise very distinct; chiefly ns it would appear in their 
emotional, but partly in their intellectual faculties. Every one 
who has had tho opportunity of comparison, must have been 


^ 4 History of India,* 1841, v«l. i. 
p. 323. Father Ripa snakes exactly 
the same remark with respect to 
the Chinese. 

* A vast number of measure¬ 
ments of Whites, Blacks, and In¬ 
dians, are given in the ‘Investiga¬ 
tions in the Military and Anthroj>o- 
log. Statistics of American Soldiers/ 
by B. A. Gould, 1869, pp. 298-358; 


4 On the capacity of the lunge,* p. 471. 
See alt> thu numerous and valuable 
tables, by l>r. Weis bach, from the 
observations of I>r. Scherrer and 
lit. Srhwarx, in the 4 Reise der 
Novara: Anthropulog. Theil/ 1867. 

*#8ce, for instance, Mr. Manhall*s 
account of the brain of a fioab- 
womAn, in ‘Phil. Trawact/ 1864, 
p. 519. 
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struck with the contrast between the taciturn, even morose, 
aborigines of S. America and the light-hearted, talkative negroes. 
Ihere is a nearly similar contrast between the Malays and the 
Papuans, 4 who Uvo under the same physical conditions, and are 
separated from each other only by a narrow space of sea. 

We will first consider the arguments which may be advance^* 
in favour of classing the races of man as distinct species, and 
then the arguments on the other sido. If a naturalist, when bad* 
never before seen a Negro, Hottentot, Australian, or Mongolian, 
were to compare them, ho would at once perceive that c they 
differed in a multitude of characters, some of slight and some of 
considerable importance. On enquiry ho would find that they 
were adapted to live under widely different climates, and that 
they differed somewhat in bodily constitution and cental dis¬ 
position. If ho wore then told that hundreds of similar specimens 
could be brought from tho samo countries, he would assuredly 
declare that they wero as good species as many to which he had 
been in tho habit of affixing specific names. This conclusion 
would bo greatly strengthened as soon as ho had ascertained that 
theso forms had all rotaiued tho samo character for many 
oenturios; and that negroes, apparently identical with existing 
negroes, had lived at least 4000 years ago. 8 Ho would also hear, 
on tho authority of an excellent observer, Dr. Lund, 0 that the 
human skulls found in tho caves of Brazil, entombed with many 
extinct mammals, belonged to the samo type as that now pre¬ 
vailing throughout tho American Continent. 


4 Wallace, ‘ The Malay Archi¬ 
pelago,' vol. ii. 18G9. ]>. 178. 

* With rospect to the figures in 
tho famous Egyptian caves of Abou- 
Simbei, M. Pouehet says Tho 
Plurality of the Human Races,' Eng. 
trsaslat. 1864, p. SO), that he was 
far from finding recognisable repre¬ 
sentations of the dozen or more 
nations which some authors believe 
that they can recognise. Even some 
of the most strongly-marked races 
cannot be identified with that de¬ 
gree of unanimity which mig^t have 
been expected from what has been 
written on tho subject. Thus 
Messrs. Nott and Gliddoa (‘Types 
of Mankind,' p. 148) state that 
Kameses II., or the Great, has 
features superbly European; where¬ 
at Knox, apothcr firm believer in 
tho specific distinctness of the races of 


man (‘ Races of Man,’ 1850, p. 201), 
speaking of young Memnon (the 
same os Kameses II., as I am in¬ 
formed by Mr. Birch), insists in the 
strongest manner that he is identical 
in character with the Jews of Ant¬ 
werp. Again, when 1 looked at the 
statue of Amunoph HI., I agreed with 
two officers of the establishment, 
both competent judges, that he had 
a strongly marked negro type of 
features; but Messrs. Nott and 
Gliddon (ibid. p. 146, fig. 53) de¬ 
scribe him as a hybrid, but not of 
“ negro intermixture.” 

4 As quoted by Nott and Gliddon, 
‘Types of Mankind,' 1854, p. 439. 
They give also corroborative evi¬ 
dence; but C. Vogt thinks that the 
subject requires further investiga¬ 
tion. 
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Our naturalist would then perhaps turn to geographical dis¬ 
tribution, a»d he would probably declare that those forms must 
be distinct Secies, which differ not only in appearance, but 
are fitted for hot, as well as damp or dry countries, and for tlio 
Arctic regions. He might appeal to the fact that no species in 
• tye group noxt to man, namely tho Quadrumana, can resist a low 
temperature, or any considerable cliango of climate; and tliat 
' Uiefcpecios whlbh come nearest to man have never been reared 
to maturity, even under tho temperate climato of Europe. He 
wott|fl be deeply impressed with the fact, first noticed by Agassiz/ 
that the different races of man are distributed over the world in. 
the same zoological provinces, as those inhabited by undoubtedly 
distinct species and gonera of mammals. This is manifestly the 
case withsthe Australian, Mongolian, and Negro races of man; in 
a less well-marked manner with tho Hottentots; but plainly 
with the Papuans and Malays, who are separated, ns Mr. Wallace 
has shewn, by nearly tho samo lino which divides the groat 
Malayan and Australian zoological provinces. Tho Aborigines 
of America range throughout tho Continent; and this at first 
appears opposed to tho abovo rule, for most of the productions of 
the Southern and Northern halves differ widely: yet some few 
living forms, as tho opossum, range from the ono into tho other, 
as did formerly some of tho gigantic Edentata. Tho Esquimaux, 
liko other Arctic animals, extend round the wliolo polar regions. 
It should bo observed that tho amount of difference between the 
mammals of tho several zoological provinces does not correspond 
with the degree of separation between tho latter; so that it can 
hardly be considered as an anomaly that the Negro differs more, 
and the American much less from tho other races of man, than 
do tho mammals of the African and American continents from 
tho mammals of the other provinces. Sinn, it may lie added, 
does not appear to havo aboriginally inhabited any oceanic island; 
and in this respect ho resembles tho other moml>ers of his class. 

In determining whether the supposed varieties of the same 
kind of domestic animal should lx» ranked ns such, or os sjie- 
cifically distinct, that is, whether any of them are descended from 
distinct wild specios, every naturalist would lay much stress on 
the* fact of their external parasites being specifically distinct. 
All tho more stress would be laid on this fact, as it would bo an 
exceptional one; for I am informed by Mr. Denny that the most 
different kinds of dogs, fowls, and pigeons, in England, are 
infested by tho same species of Pcdicuii or lice. Now Mr. A. 
Murray has carefully examined the P&liculi collected in different 

1 ‘Diversity of Origin of tho IIudiad Rac**/ in the ‘Christian 
Examiner/ Judy 1850. 
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countries from the different races of man;' and he finds that 
they differ, not only in colour, but in the structure of their 
claws and limbs. In every case in which many specimens were 
obtained the differences were constant. The surgeon of a whaling 
ship in the Pacific assured me that when the Pediculi, with 
which some Sandwich Islanders on board swarmed, strayed on’ 
to tho bodies of the English sailors, they died in the course of 
three or four days. These Pediculi were darkelf coloured;'and’ 
appeared different from those proper to the natives of Chiloe in 
South America, of which he gave me specimens. These, rgain, 
appeared larger and i much softor than European lice. Mr. 
Muftay procured four kinds from*Africa, namely from the Negroes 
of.tho Eastern and Woafem coasts, from the Hfittentots and 
Kaffirs; two kinds from tho natives of Australia; two from North 
and two from South America. In these latter cases it may be 
presumed that the Pediculi came from natives inhabiting different 
districts. With insects slight structural differences, if constant, 
are generally esteemed of specifio value: and the fact of the 
races of man lioing infested by parasites, which appear to bo 
specifically distinct, might fairly bo urged as an argument that 
tho races themselves ought to be classed as distinct species. 

Our supposed naturalist having proceeded thus far in his 
investigation, would noxt enquire whether tho racesofmen, when 
crossed, were in any degree sterile. lie might consult the work’ 
of Professor Broca, a cautious and philosophical observer, and in 
this he would find good ovidenco that some races were quite 
fortilo together, but evidence of an opposite nature in regard to 
other races. Thus it has beon asserted tliat the nativo women of 
Australia and Tasmania rarely produce children to European 
men ; tho evidonco, howover, on this head has now been shewn 
to bo almost valueless. The half-castes are killed by the pure 
blacks: and an account has lately been published of eleven half- 
caste youths murdered and burnt at the same time, whose 
remains wore found by tho police. 10 Again, it has often been 
said that when mulattoes intermarry they produce few children; 
on the other hand, Or. Bachman of Charleston 11 positively 


• ‘Transact. R. Soc. of Edinburgh,' 
vol. xxii. 1881, p. 587. 

• 4 On the Phenomena of Hybridity 
in tho Genua Homo,' Eng. tranalat. 
1884. 

14 See tho interesting letter by- 
Mr. T. A. Murray, in tho * An.‘hro- 
polog. Review,’ April 1888, p. liii. 
In this letter Count Strielecki’s 
statement, that Australian women 


who have borne children to a white 
man are afterwards sterile with 
their own race, is disproved. M. A. 
de Quatrefages has also collected 
(‘ Revue des Cours Scieutitiques,' 
March 1869, p. 239) much evidence 
that Australians and Europeans are 
not sterile when crossed. 

11 4 An Examination of Prof. 
Agassix’s Sketch of the Nat. Pro- 
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asserts that he has known mulatto families which have inter¬ 
married fo» several generations, and have continued on an 
average as fottile as either pure whites or pure blacks. Enquiries 
formerly made by Sir C. Lyell on this subject led him, as ho 
informs me, to the same conclusion. 151 In the United States tho 
Census for the year 1854 included, according to Dr. Bachman, 
405,751 mulattoes; and this number, considering all the circum¬ 
stances of the base, seems small; but it may partly 1« accounted 
for by the degraded and anomalous position of the class, and by 
the profligacy of tho women. A certain amount of absorption of 
mulattoes into negroes must always be*in progress; and this 
would lead to an apparent diminution of the former. The infcrior 
vitality of nftilattoes is spoken of in*a trustworthy work 1 * as a 
well-known phenomenon; ond this, although a different considera¬ 
tion from their lessoned fertility, may perhaps bo advanced as 
a proof of the specific distinctness of tho parent races. No doubt 
both animal and vegetable hybrids, when produced from extremely 
distinct species, are liablo to premature death; but the parents 
of mulattoes cannot be put under tho category of extremely 
distinct species. Tho common Mule, so notorious for long life 
and vigour, and yet so sterilo, shows how littlo necessary con¬ 
nection there is in hybrids between lessened fertility and vitality; 
othor analogous cases could 1)0 cited. 

Even if it should hereafter l>e proved that all tho races of 
mon were perfectly fertile together, ho who was inclined from 
other reasons to rank them as distinct species, might with justice 
arguo that fertility and sterility are not safe criterionsof specific 
distinctness. Wo know that theso qualities are easily affected 
by changed conditions of life, or by closo inter-breeding, and that 
they are governed by highly complex laws, for instance, that of 
the unequal fertility of converse crosses between tho same two 
species. With forms which must bo ranked as undoubted 
species, a perfect series exists from those which are absolutely 
sterile when crossed, to those which are almost or completely 


vinces of the Animal World,’ Charles¬ 
ton, 1855, p. 44. 

‘J, Dr. Kohlfs writes to me that 
he found the mixed ry»s in the 
Great Sahara, derived from Arabs, 
Berbers, and Negroes of three tribes, 
extraordinarily fertile. On the other 
hand, Mr. Winwood Reads informs 
me that the Negroes on the Gold 
Coast, though admiring white men 
and mulattoes, have a maxim that 
mulattoes should not intermarry, as 


the children are few and sicsly. 
This belief, as Mr. Reade remarks, 
deserves attention, ns white men 
have vHited and resided on the Gold 
Coast for four hundred years, so 
that the nativoa have had ample 
time to gain knowledge through 
experience. 

‘•^‘Military and Anthropolog. 
Statistics of Amerioan Soldiers,’ by 
B. A.Uould, 1869, p. 3W. 
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fertile. The degrees of sterility do not coincide strictly with 
the degrees of difference between the parents in external structure 
or habits of life. Man in many respects may be compared with 
those animals which have long been domesticated, and a large 
body of evidence can be advanced in favour of the Pallasian 
doctrine, 14 that domestication tends to eliminate the sterility 
which is so general a result of the crossing of species in a state 
of nature. From these several considerations, it may be 
urged that the perfect fertility of the intercrossed races of man, 
if established, would not absolutely preclude us from ranging 
them as distinct specieo. 

Independently of fertility, the characters presented by the off¬ 
spring from a cross have been thought to indicate whether or n<4 
the parent-forms ought to be ranked as species or varieties; but 
after carefully studying the evidence, I have come to the con¬ 
clusion that no general rulos of this kind can be trusted. The 
ordinary result of a cross is the production of a blended or 


14 ‘The Variation of Animals and 
Plants under Domestication,’ vol. ii. 
]>. 109. 1 may here remind the 

reader that the sterility of species 
when crossed is not a specially- 
acquired quality, but, like the in¬ 
capacity of certain trees to be graft¬ 
ed together, is incidental on other 
acquired ditTerences. The nature 
of these difl’erences is unknown, but 
they relate more especially to the re¬ 
productive system, and much less so 
to external structure or to ordinary 
ditTerences in constitution. One 
important element iu the sterility 
of crossed species apparently lies in 
one or both having been long habi¬ 
tuated to fixed conditions; for we 
kuow that changed conditions have 
a special influence on the repro¬ 
ductive system, and we have good 
reason to believe (as before re¬ 
marked) that the fluctuating con¬ 
ditions of domestication tend to 
eliminate that sterility which is so 
general with species, in a natural 
state, when crossed. It has else¬ 
where been shewn by me (ibid. vol. 
ii. p. 185, and ‘Origin of Species’ 
5th edit. p. 317), that the sterility 
of crossed species has not beei: ac¬ 
quired through natural selection: 
we can see that when two forma 
have already been rendered very 


sterile, it is scarcely possible that 
their sterility should be augmented 
by the preservation or survival of 
the more and more sterile indi¬ 
viduals; for as the sterility in¬ 
creases, fewer and fewer offspring 
will be produced from which to 
breed, and at last only single in¬ 
dividuals will be produced, at the 
rarest intervals, but there is even 
a higher grade of sterility than 
this. Both Gartner and Kolreuter 
have proved that in genera of plants 
including many speeies, a series 
can be formed from species which 
when crossed yield fewer and fewer 
seeds, to species which never pro¬ 
duce a single seed, but yet are 
aflected by the pollen of the other 
secies, as shewn by the swelling 
of the germen. It is here mani¬ 
festly impossible to select the more 
sterile individuals, which have al¬ 
ready ceased to yield seeds; so that 
the acme of sterility, when .tthe 
germen ahne is affected, cannot 
have been gained through selection. 
This acme, and no doubt the other 
grades of sterility, are the incidental 
re»ulta of certain unknown differ¬ 
ences inlhe constitution of the re¬ 
productive system of the species 
which are crossed. 
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intermediate form; but in certain cases some of the offspring take 
closely after one parent-form, and somo after the other. This is 
especially apt to occur when the parents differ in characters 
which first appeared as sudden -variations or monstrosities. 14 1 
refer to this point, because Dr. Rohifs informs me that ho has 
frequently seen in Africa the offspring of negroes crossed with 
members of other races, oither completely black or completely 
mftte, or ra/ely piebald. On the other hand, it is notorious 
that in America mulattoes commonly present an intermediate 
appearance. 

We hare now seen that a naturalist flight f e0 ] himself fully 
justified in ranking the races of man ns distinct species; Ibr ho 
dias found-that thoy aro distinguished by many differences in 
structure and constitution, somo being of importance. Those 
differences have, also, remained nearly constant for very long 
periods of time. Our naturalist will have been in some degive 
influenced by tho enormous range of mail, which is a great 
anomaly in the class of mammals, if mankind bo viewed ns a 
single species. IIo will have been struck with the distribution of 
tho several so-called races, which accords with that of other 
undoubtedly distinct species of mammals. Finally, he might 
urge that tho mutual fertility of all tho races has not as yet been 
fully proved, and oven if proved would not bo au absolute proof 
of their spocific identity. 

On the other side of tho question, if our supposed naturalist 
wero to enquire whether tho forms of man keep distinct like 
ordinary species, when mingled together in large immliers in t lu- 
same country, I 10 would immediately discover that, this was by 
no means tho enso. In Brazil ho would behold an immense 
mongrel population of Negroes and Portuguese; in Oliiloe, and 
other parts of South America, I 10 would behold tho whole popu¬ 
lation consisting of Indians and Spaniards blended in various 
degrees. 14 In many parts of the somo continent ho would meet 
with the most complex crosses between Negroes, Indians, and 
Europeans; and judging from tho vegetable kingdom,such triple 
crosses afford tho soverest test of tho mutual fertility of the 
[Arent-forms. In pno island of the* Pacific ho would find a 
small population of mingled Polynesian and English blood; and 
in the Fiji Archipelago a population of Polynesian und Negritos 

14 ‘The Variation of Animal*/ success and energy of the I’aulutas 
&c., vol. ii. p. 92. in^liraxii, who are a much cross'd 

11 M. de Quatrefagei has given race of Fortugueee and Indians, with 
[* Anthropolog. Keview/ Jan. 18d9, a mixture of the btood of other 
p. 22) au interesting account of tho race*. 
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crossed in all degrees. Many analogous cases could be be adaed; 
for instance, in Africa. Hence the races of man are not suf¬ 
ficiently distinct to inhabit the same country without fusion; 
and the absence of fusion affords the usual and best test of 
specific distinctness. 

Our naturalist would likewise be much disturbed as soon as* 
he perceived that the distinctive characters of all the races were 
highly variable. This fact strikes every one on first beholding 
the negro slaves in Brazil, who have been imported from all 
parts of Africa. The same remark holds good with rthe 
Polynesians, and with (.many other races. It may be doubted 
whefeor any character can bo named which is distinctive of a 
race and is constant. Savages, even within the lttnits of the 
same tribe, aro not nearly so uniform in character, as has been 
often asserted. Hottentot women offer certain peculiarities, 
moro strongly markod than thoso occurring in any other race, 
but these aro known not to be of constant occurrence. In tho 
soveral American tribes, colour and hairiness differ considerably; 
as does colour to a certain degree, and the shape of tho features 
greatly, in tho Negroos of Africa. Tho shape of the skull varies 
much in sorno races ; 17 and so it is with every other character. 
Now all naturalists have learnt by dearly-bought experience, how 
rash it is to attempt to define specie^ by tho aid of inconstant 
characters. 

But tho most weighty of all the arguments against treating 
the races of man as distinct spocies, is that they graduate into 
oach otlier, independently in many cases, ns far as wo can judge, 
of their having intercrossed. Man has been studied more 
carefully than any other animal, and yet there is tho greatest 
iwssiblo diversity amongst capable judges whether ho should bo 
classed as a singio species or raco, or ns two (Viroy), as threo 
(Jacquinot), as four (Kant), fivo (Blumenbach), six (Buffon), 
soven (Hunter), eight (Agassiz), eleven (Pickering), fifteen 
(Bory St. Vincent), sixteon (Desmoulins), twenty-two (Morton), 
sixty (Crawfurd), or as sixty-three, according to Burke. 18 This 
diversity of judgment does not prove that tho races ought not 
to be ranked as species, but it shews that they groduato into each 

11 tor instance with the abori- ’* See a good discussion on this 
ginra of America and Australia, subject in Waitx, ‘Introdoct. to 
Prof Huxley says (‘Transact. Inter- Anthropology,’ Eng. translat. 1863, 
not. Congress of Prehist. Arch.’ pp. 198-208, 227. I hare taken 
1868, p. 105) that the skulls of some of the above statements from 
many South Germans and Swiss are H. Tuttle’s * Origin and Antiquity 
“ ■» short and ns broad as thole of of Physical Man,' Boston. 1866 n. 
“ the Tartars," Ik. 35. 
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Dther, and that it is hardly possible to discover clear distinctive 
characters between them. 

Every naturalist who has had the niisfortuno to undertake the 
description of a group of highly varying organisms, has en¬ 
countered cases (I speak after experience) precisely like that of 
man; and if of a cautious disposition, ho will end by uniting all 
the forms which graduate into each other, under a single 
ejidfcies; for Hb will say to himself that ho has no right to givo 
names to objects which he cannot define. Cases of this kind 
occ»r in the Order which includes man, namoly in certain genera 
of monkoys; whilst in other genera, as iifcUcrcopithecus, most of 
the species can bo determined *rith certainty. In the Amftiean 
genus Cebul, the various forms aro tanked by somo naturalists 
as species, by others as mere geographical races. Now if 
numerous specimens of Cebus wero collected from all parts of 
South America, and thoso forms which at present appear to be 
specifically distinct, were found to graduate into each other by 
closo stops, they would usually bo ranked as mere varieties or 
races; and this course has been followed by moat naturalists 
with respect to the races of man. Nevertheless, it must lie 
confessed that thero aro forms, at least in the vegetable king¬ 
dom," which wo cannot avoid naming as species, but which are 
connected together by numberless gradations, independently of 
intercrossing. 

Some naturalists have lately employed the term " sub-species" 
to designate forms which jxissess many of the characteristics of 
true species, but which hardly deserve so high a rank. Now if 
wo reflect on tho weighty arguments abovo given, for raising tho 
races of man to tho dignity of specios, and tho insnperablo diffi¬ 
culties on the other sido in defining them, it seems that tho term 
" sub-species ” might horo be used with propriety. But from 
long habit the term “ race ” will perhaps always bo employed. 
The choice of terms is only so far important in that it is desirable 
to use, as far as possible, tho same terms for the same degrees of 
difference. Unfortunately this can rarely be done: for the larger 
genera generally include closely-allied forms, which can be 
distinguished only with much difficulty, whilst tho smaller 
gffnera within the sjrae family include forms that aro perfectly 
distinct; yet all must bo ranked equally as species. So again, 
species within tho same largo genus hy no means resemble 
each other to the same degree: on tho contrary, somo of them 

'• Prof. N&geli has carefully tie- ha^ made analogous remarks on 
scribed several striking cases in his some intermediate forme in the 
• Uotaniache Mittheilungen,’ It. ii. Conijioi'.t* of N. America. 

1866, a. 294-369. Prof. Asa Gray 
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can generally be arranged in little groups round other species, 
like satellites round planets." > 

The. question whether mankind consists of one or several 
species has of late years been much discussed by anthropologists, 
who are divided into the two schools of monogenists ami 
polygenists. Those who do not admit the principle of evolution, 
must look at species as separate creations, or as in some manho* 
as distinct entities; and they must decido what forms of man they 
will consider as species by the analogy of the method commonly 
pursued in ranking other organic beings as species. But it is a 
hopeless endeavour to decido this, point, until some definition of 
the term “species” is generally accepted; and the definition 
must not includo an indeterminate element such as an act of 
creation. We might as well attempt without any definition to 
decido whether a certain number of houses should bo called a 
village, town, or city. We havo a practical illustration of the 
difficulty in the never-ending doubts whether many closely-allied 
mammals, birds, insects, and plants, which represent each 
other respectively in North America and Europe, should be 
ranked as species or geographical races; and the like holds true 
of the productions of many islands situated at somo little distance 
from the nearest continent. 

Those naturalists, on the other hand, who admit tho principle 
of evolution, and this is now admitted by the majority of rising 
men, will feel no doubt that all tho races of man arc descended 
from a singlo primitive stock; whether or not they may think 
fit to designate tho races as distinct species, for tho sake of ex¬ 
pressing their amount of difference.- 1 With our domestic 
animals tho question whether tho various races have arisen from 
one or more spocies is somewhat different. Although it may lie 
admitted that all tho races, ns well us all tho natural species 
within tho samo genus, have sprung from the same primitive 
stock, yet it is a fit subject for discussion, whether nil tho 
domestic races of tho dog, for instance, havo acquired their 
present amount of difference sinco somo ono species was first 
domesticated by man; or whether they owe some of their 
characters to inheritance from distinct species, which had 
already been differentiated in a state of nature. With man no 
such question con arise, for ho cannot bo said to have been 
domesticated at any particular period. 

During an early stage in the divergence of the races of man 

* * Origin of Specie*,’ 5th eclit. in the ‘ Fortnightly ReTiew,’ 1865 
p. 68. 1 p. 275. 

11 Sec Trof. Huxley to this effect 
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from a common stock, the differences between the races and 
their ntunl&r must have been small; consequently as far as 
their distinguishing characters are concerned, they then had less 
claim to rank as distinct species than the existing so-called races. 
. Nevertheless, so arbitrary is the term of species, that such early 
laces would perhaps have been ranked by somo naturalists as 
• distinct kpeciqs, if thoir differences, although extremely slight, 
fiatl been more constant than they are at present, and had not 
graduated into each other. 

If is however possible, though far from probable, that the 
early progenitors of man might formerly liavo diverged mqjh in 
character, ujitil they bocamo nforo unlike each other than any 
now existing races; but that subsequently, as suggested by 
Vogt/ 1 t6cy converged in character. When man selects the off¬ 
spring of two distinct species for tho samo object, I 10 sometimes 
iuduces a considerable amount of convergence, as far as general 
appearance is concerned. This is tho case, as shown by Von 
Nathusius, 3 with tho improvod breeds of tho pig, which are 
descended from two distinct species; and in a less marked 
manner with tho improved breeds of cattle. A groat anatomist, 
Gratiolet, maintains that tho anthropomorphous opes do not 
form a natural sub-group; but that tho orang is a highly 
developed gibbon or somnopithecus, the chimpanzee a highly 
developed macaeus, and tho gorilla a highly developed mandrill. 
If this conclusion, which rests almost exclusively on brain- 
characters, be admitted, wo should havo 0 case of convergence 
at least in external characters, for tho anthropomorphous apes 
aro certainly moro like each other in many points, than they arc 
to other apes. All analogical resemblances, as of a whalo to a 
fish, may indeed bo said to be cases of convergence; but this 
term has never been applied to superficial and adaptive resem¬ 
blances. It would, however, bo extremely rash to attribute to 
convergence closo similarity of character in many jioints of 
structure amongst tho modified descendants of widely distinct 
beings. Tho form of a crystal is determined solely by tho mole¬ 
cular forces, and it is not surprising that dissimilar sulistunees 
slgrnld sometimes assumo tho samo form; but with organic 
beings we should boar in mind that th# form of each depends on 
an infinity of complex relations, namely on variations, duo to 
causes far too intricate to bo followed,—on tho nature of the 
variations preserved, these depending on tho physicial condi- 

” 1 Lecture* oa Man,’ Eng. traas- w.rflchto, tie., Schwameichadel,' * 
lat. 1864, p. 468. 18« k*. 164. With rennet to cattle, 

** ‘ Die Raceo ties Schweinc*/ w:e M. de Quatrefages, * (Jnitl de 
1800, ). 46. ‘Vorstudien far Ge- I'K-jHutnatne,’ 1861, p. 119 

* i 3 
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tions, and still more on the surrounding organisms which com¬ 
pete with each,—and lastly, on inheritance (in itself a fluctuating 
clement) from innumerable progenitors, all of which have had 
their forms determined through equally complex relations. It 
appears incredible that the modified descendants of two organ- 
isms, if these differed from each Other in a marked manned 
should ever afterwards converge bo closely as to ,lead to a (jear • 
approach to identity throughout their whole organisation. % 
the case of the convergent races of pigs above referred to, evi¬ 
dence of their descent from two primitive stocks is, according to 
Vonjs’athusius, still plainly retained, in certain bones of their 
skulls. If the races of map had descended, as is supposed by 
some naturalists, from two or more species, which differed from 
each other as much, or nearly as much, as docs the oAng from 
tho gorilla, it can hardly be doubted that marked differences in 
tho structure of certain bones would still bo discoverable in man 
as ho now exists. 

Although tho existing races of man differ in many respects, as 
in colour, hair, shape of skull, proportions of the body, Ac., yot 
if their whole structure lie taken into consideration they are 
found to resemblo each other closely in a mnltitudo of points. 
Many of these aro of so unimportant or of so singular a nature, 
.that it is extromely improbablo that they should have been inde¬ 
pendently acquired by aboriginally distinct species or races. 
Tho same remark holds good with equal or greater forco with 
rospcct to tho numerous points of mental similarity between tho 
most distinct races of man. Tho American altorigines, Negroes 
and Europeans aro as different from each other in mind as any 
threo races that can lie named; yet I was incessantly struck, 
whilst living with tho Fuegians on board tho “ Beagle,” with the 
many little traits of character, showing how similar their minds 
wore to ours; and so it was with a full-blooded negro with whom 
I happenod onco to bo intimate. 

Ho who will read Mr. Tylor’s and Sir J. Lubbock’s interesting 
works” can hardly fail to bo deeply impressed with the close 
similarity between tho men of all races in tastes, dispositions and 
habits. This is shown l y tho pleasure which they all take 1 in 
dancing, rude music, acting, painting, tattooing, and otherwise 
decorating themselves; in their mutual comprehension of gesture- 
language, by tho same expression in their features, and by the 
samo inarticulate cries, when excited by tho samo emotions. 
'This similarity,or rather identity, is striking, when contrasted 

** Tylor’s • E*rly History of Man- language, see p. 54. Lubbock’s 
kind,’ 1865: with respect to gesture- ‘ Prehistoric Times,’ 2nd edit. 1869. 
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itk the different expressions and cries made by distinct species 
' monkeys.*. There is good evidence that the art of shooting 
ith bows and arrows has not been handed down from any 
xnmon progenitor of mankind, yet as Westropp and Nilsson 
ave remarked, 19 the stone arrow-heads, brought from the most 
istant parts of the world, and manufactured at the most remote 
erjods, are oljpost identical; and this fact can only be accounted 
>f'by the various races having similar inventivo or mental 
owers. The same observation has been made by archsologists “ 
dtl» respect to certain widely-provalent ornaments, such as zig- 
ags, &c.; and with respect to various Simple beliefs and ens- 
oms, such as the burying of Aie d<jad under mcgalithic struc- 
hros. I refcember observing in South America, 17 that thore, as 
n so mafty other parts of the world, men havo generally choscu 
ho summits of lofty hills, to throw up piles of stones, oither as 
i record of some remarkable event, or for burying their dead. 

Now when naturalists observe a close agreement in numerous 
imall details of habits, tastes, and dispositions between two or 
noro domestic races, or between nearly-allied natural forms, 
:hey use this fact as an argument that they are descended from a 
jommon progenitor who was thus endowed; and consequently 
that all should bo classed under the same species. Tho same 
argument may bo applied with much force to tho races of man. 

As it is improbable that tho numerous and unimportant points 
of resemblance between tho several races of man in bodily struc¬ 
ture and mental faculties (I do not hero refer to similar customs) 
should all havo been independently acquired, they must have been 
inherited from progenitors who had these same characters. We 
thus gain somo insight into tho early state of man, before ho had 
spread step by step over the face of tho earth. Tho spreading 
of man to regions widely separated by the sea, no doubt, pre¬ 
ceded any great amount of divergence of character in thosoveral 
races; for otherwise wo should sometimes meet with tho same 
race in distinct continents; and this is never tho case. Sir J. 
Lubbock, after comparing tho arts now practised by savages in 
all parts of tho world, specifies those which man could not have 
known, when ho first wandered from bis original birth-place; 
for if once learnt they would never liavo been forgotten. 1 * He 

** ‘On Analogous Forms of Im- ‘ Journal of Ethnological 80 c . 1 as 
piemenU,’ in ‘ Memoirs of Anthropo- given in * Scientific Opinion,* June 
log. Soc.,’ by H. M. Westropp. ‘ The 2 nd, 1869, p. 3. 

Primitive inhabitants of Scandi- ‘Journal of Researches: Voyage 

navis,* Eng. translat. edited by Sir of th* “ Beagle," * p. 46. 

J. Lubbock, 1868, p. 104. ” ‘Prehistoric Times,’ 1869, p. 

" Westropp, * On Cromlechs,’ Ac., 574, 
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thus shews that “ tho spear, which is but a development of the 
" knife-point, and tho club, which is but a long hanjlner, are the 
" only things left,” He admits, however, that the art of making 
fire probably had been already discovered, for it is common to 
all the races now existing, and was known to the ancient cave- 
inhabitants of Europe. Perhaps the art of making rude canoed 
or rafts was likewiso known; but as man existed at a remote 
epoch, when the land in many places stood at a very different 
lovol to what it does now, ho would have been able, without the 
aid of canoes, to havo spread widely. Sir J. Lubbock further 
remarks how improbable it is that our earliest ancestors could 
have “ counted as high as,jton, tonsidering that so many races 
"now in existence cannot get boyond four.” Nevertheless, a\ 
this early period, the intellectual and social faculties of man 
could hardly havo been inferior in any extreme degreo to those 
possessed at present by the lowest savages; otherwise primeval 
man could not have been so eminently successful in the struggle 
for life, as proved by his early and wido diffusion. 

From the fundamental differences between certain languages, 
some philologists have inferred that when man first became 
widely diffused, ho was not a speaking animal; but it may bo 
suspected that languages, far less jierfect than any now spoken, 
aided by gestures, might have been used, and yet have left no 
traces on subsequent and moro highly-developed tongues. With¬ 
out tho uso of some language, however imperfect, it appears 
doubtful whether man’s intellect could havo risen to the 
standard implied by his dominant position at an early period. 

Whether primeval man, when ho possessed but few arts, and 
tlioso of tho rudest kind, awl when his power of languago was 
extremely imperfect, would havo deserved to bo called man, must 
depend on tho definition which we employ. In a series of forms 
graduating insonsibly from somo ape-like creature to man as ho 
now exists, it would bo impossible to fix on any definite point when 
tho term “ man ” ought to bo used. But this is a matter of very 
little importance. So again, it is almost a matter of indifference 
whether the so-called rnces of man are thus designated, or are 
ranked as species or sub-species; but tho latter term appears the 
moro appropriate. Finally, we may conclude that when Hie 
principle of evolution is generally accepted, as it surely will be 
before long, tho dispute between the monogenists and the poly- 
genists will die a silent and unol«ervod death. 

One other question ought not to be passed over without notice, 
namely, whother, as is sometimes assumed, each sub-species or 
race of man has sprung from a single pair of progenitors. With 
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our domestic animals a new race can readily be formed by care¬ 
fully matching the varying offspring from a single pair, or even 
from a single individual possessing some now character; but 
most of our races have been formed, not intentionally from a 

t lected pair, but unconsciously by the preservation of many in- 
viduals which have varied, however slightly, in some useful or 
• desjred manncj. If in one country stronger and heavier horses, 
an?! in another country lighter and flooter ones, were habitually 
preferred, we may feel sure that two distinct sub-breeds would 
be jltoduced in the course of time, without any one pair having 
been separated and bred from, in either country. Many races 
have been t^us formed, and their majrncr of formation is closely 
analogous to that of natural species. Wo know, also, that tho 
horses tltken to tho Falkland Islands have, during successive 
generations, become smaller and weaker, whilst those which lmvo 
run wild on tho Pampas have acquired largor and coarser heads; 
and such changes are manifestly due, not to any ono pair, but to 
all tho individuals having boon subjected to tho samo conditions, 
aided, perhaps, by the principle of reversion. Tho now sub- 
breeds in such cases aro not descended from any single pair, but 
from many individuals which havo variod in different degrees, 
but in tho samo general manner; and wo may conclude that tho 
races of man havo been similarly produced, tho modifications 
boing either tho direct result of exposure to different conditions, 
or the indirect result of somo form of selection. But to this 
latter subject we shall presently roturn. 

On the Extinction of the Races of Man .—Tho partial or completo 
extinction of many races and sub-races of man is historically 
known. Humboldt saw in South America n parrot which was 
the solo living creature that could speak a word of tho language 
of a lost tribe. Ancient monuments and stono implements 
found in all parts of tho world, about which no tradition has been 
preserved by the present inhabitants, indicate much extinction. 
Somo small and broken tribes, remnants of former races, still 
survive in isolated and generally mountainous districts. In 
I^ropo tho ancient races were all, according to Scliaaffhausen,” 
“ lower in tho scale dban tho rudest living savagesthey must 
therefore have differed, to a certain extent, from any existing 
race. Tho remains described by Professor Broca from Lea Eyzies, 
though they unfortunately appear to havo belonged to a singlo 
family, indicate a race with a most jugular combination of low 
or simious, and of high characteristics. This race is “entirely 


38 Translation in 1 Anthropological Review,’ Oct. 1868, p. 431 
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" different from any other, ancient or modern, that we have ever 
“heard of.”" It differed, therefore, from the quatertiary race of 
the caverns of Belgium. 

Man can long resist conditions which appear extremely un¬ 
favourable for his existence.’ 1 He has long lived in the extreme,, 
regions of the North, with no wood for his canoes or implements; 
and with only Rubber as fuel, and melted snow, as drink., In > 
the southom extremity of America the Fuegians survive with¬ 
out the protection of clothes, or of any building worthy to be 
called a hovel. In South Africa the aborigines wander over'arid 
plains, where dangerotiU beasts abound. Man can withstand the 
deadly influence of the Tefai atf'the foot of the Himalaya, and 
the pestilential shores of tropical Africa. 

Extinction follows chiefly from the competition of thbo with 
tribe, and race with race. Various checks are always in action, 
serving to keep down the numbers of each savage tribe,—such 
as periodical famines, nomadic habits and the consequent deaths 
of infants, prolonged suckling, wars, accidents, sickness, licen¬ 
tiousness, the stealing of women, infanticide, and especially 
lessened fertility. If any ono of these checks increases in power, 
even slightly, the tribe thus affected tends to decrease; and 
when of two adjoining tribes ono becomes loss numerous and less 
powerful than the other, the coldest is soon settled by war, 
slaughter, cannibalism, slavery, and absorption. Evon when a 
weaker tribe is not thus abruptly swept away, if it once begins 
to decrease, it generally goes on decreasing until it becomes 
extinct.” 

When civilised nations come into contact with barbarians the 
struggle is short, except where a deadly climate gives its aid to 
the native race. Of the causes which load to the victory of 
oivilised nations, somo aro plain and simple, others complex and 
obscuro. Wo can see that tho cultivation of the land will 
bo fatal in many ways to savages, for they cannot, or will not, 
change thoir habits. New diseases and vices havo in some cases 
proved highly destructive; and it appears that a new disease 
often causes much death, until those who are most susceptible 
to its destructive influence aro gradually weeded outand sq it 
may be with the evil efftAts from spirituous liquors, as well as 
with the unconquerably strong tasto for them shewn by so many 


" ‘Transact. Internat. Congrest 
of Prehistoric Arch,’ 1868, pp. 1J2- 
175. Sec alto Broca (tranalation) 
in ‘Anthropological Review,’ Oct. 
1888, p. 410. 

" Dr. Qerland ‘Ceber las Auaa- 


terben der Naturvolker,’ 1868, a 82. 

“ Gerland (ibid. a. 12) giTet facta 
in eupport of this statement. 

“ See remark* to this effect in 
Sir H. Holland’i * Medical Notea and 
Reflection*,’ 1838, p. 390. 
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savages. It further appears, mysterious as is the fact that 
tho first meeting of distinct and separated people genStates 
disease. 5 * M*r. Sproat, who in Vancouver Island closely atten Jed 
to the subject of extinction, believed that changed habits of lifo, 
consequent on the advent of Europeans, induces much ill health, 
'fie lays, also, great stress on the apparently trifling cause that 
, the natives become “ bewildered and dull by the Jmw lifo around 
' *M?em; they foso the motives for exertion, and ^ no new ones 
“ in their place." 55 

'Dhe grade of their civilisation seems to bo a most important 
element in tho success of competing nations. A few centuries 
ago Europe feared tho inroads ef Extern barbarians; no# any 
fticli fear #ould be ridiculous. It is a more curious fact, as 
Mr. Bag«hot has remarked, that savages did not formerly waste 
away before the classical nations, as they now do beforo modern 
civilised nations; had they dono so, tho old moralists would 
1mvo mused over the event; but thero is no lament in any writer 
of that period over the perishing barbarians. 5 * Tho most po¬ 
tent of all the causes of extinction, appoars in many cases to be 
lessened fertility and ill-health, especially amongst tho children, 
arising from changed conditions of lifo, notwithstanding that tho 
now conditions may not be injurious in themselves. I am much 
indebted to Mr. H. II. Howorth for having called my attention to 
this subject, and for having given mo information respecting it. 
I have collected tho following cases. 

When Tasmania was first colonised tho natives were roughly 
estimated by some at 7000 and by others at 20,000. Their 
number was soon greatly reduced, chiefly by fighting with tho 
English and with each other. After the famous hunt by all tho 
colonists, when tho remaining nativos delivered themselves up 
to tho government, they consisted only of 120 individuals, 57 
who were in 1832 transported to Flinders Island. This island, 
situated between Tasmania and Australia, is forty miles long, 
and from twelvo to eighteen miles broad: it seems healthy, 
and the natives were well treated. Nevertheless, they suffered 
greatly in health. In 1834 thoy consisted (Bonwick, p. 250) of 
forty-seven adult males, forty-eight adult fomales, and sixteen 
children,or in all of 111 souls. In 1835 wnly one hundred wore left. 


** I have collected (‘Journal of 
Reaearchea, Voyage of the “ Beagle," ’ 
p. 435) a good many caaea bearing 
on thia aubject: aee also Oerlaod, 
ibid. a. 8. Poeppig apealw of the 
“ breath of civiliaation aa poiaonoua 
** to aavagea.” 

“ Sproat, ‘ Scenea and Studiea ot 


Savage Life,' 1868, p. 284. 

*• Bagchot, ‘ I’hyaica and Poli¬ 
tic*,’ ‘ Fortnightly Keview,' April 
1, 1868, p. 455. 

•> All the atatementa here given 
are ataken from ' The laat of th« 
Taamnniana,’ by J. Bonwick, 1870. 
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i they continued rapidly to decrease, and as they themselves 
ought that they should not perish so quickly elsewhere, they were 
moved in 1847 to Oyster Cove in tho southern part of Tasmania, 
hey then consisted (Dec. 20th, 1847) of fourteen men, twenty¬ 
mo women and ten children." But the change of site did no good^ 
isease and death still pursued them, and in 1864 one man (who 
ied in i860), #md three elderly women alone survived, The • 
ifertility of the women is even a more remarkable fact tlian 
io liability of all to ill-health and death. At tho time when 
ily nine women were left at Oyster Cove, they told Mr. Bonftick 
x 886), that only two-had ever homo children: and these two 
ad together produced onlyithree children! , 

With respect to the causo of this extraordinary state of things, 
>r. Story remarks that death followed the attempts to civilise 
lio natives. “ If left to themselves to roam as they wero wont 
and undisturbed, they would have reared more children, and 
thero would have boon less mortality.” Another careful 
ibserver of the natives, Mr. Davis, remarks, “ Tho births havo 
‘ been few and tho deaths numerous. This may havo been in a 
‘ great measure owing to their change of living and food; but 
' more so to their banishment from tho mainland of Van Diemen’s 
‘Land, and consequent depression of spirits” (Bonwick, pp. 
388, 390). 

Similar facts havo been observed in two widely different 
parts of Australia. The celebrated explorer, Mr. Gregory, told 
Mr. Bonwick, that in Queensland “tho want of reproduction 
“was being already felt with the blacks, oven in tho most 
" recently settled parts, and that decay would set in.” Of 
thirtoon aborigines from Shark’s Bay who visited Murchison 
Biver, twolvo died of consumption within three months." 

Tho decrease of the Maories of New Zealand has been carefully 
investigated by Mr. Fenton, in an ndmirablo Report, from which 
all tho following statements, with one exception, are taken.' 0 
The dccreaso in number sinco 1830 is admitted by every one, 
including tho natives themselves, and is still steadily progress¬ 
ing. Although it has hitherto been found impossible to take an 
actual census of tho natives, their numbers wero careful’y 
estimated by residents fn many districts.* The result seems 
trustworthy, and shows that during the fourteen years, previous 

M This is the statement of the 1870, p. 90; and the ‘Last of the 
Gorernor of Tasmania, Sir W. Deni- Tasmanians,' 1870, p. 386. 
son, 1 Varieties of Vice-Regal Life/ 4# ‘Observations on the Aboriginal 
1870, vol. i. p. 67. Inhabitants of New Zealand/ pub- 

n For these cases, see Bonwick’s lished by the Government, 1859. 
‘Daily Life of the Tasmanians,* 
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i 1858, the decrease was 19.42 per cent. Some of the tribes, 
ius carefully examined, lived above a hundred miles apart, 
imo on the dhast, some inland; and their means of subsistence 
id habits differed to a certain extent (p. 28). The total 
umber in 1858 was believed to bo 53,700, and in 1872, after a 
icond interval of fourteen years, another census was taken, 
id the number is given as only 36,359, showing a decrease of 
129 per cent?!* 1 Mr. Fenton, after shewing in detail tho in- 
lfficiency of the various causes, usually assigned in oxplana- 
on<>f this extraordinary decrease, such as now diseases, tho 
rofligacy of the women, drunkenness, wars, &c., concludes on 
eighty grounds that it depend* chiefly on tho unproductiveness 
Hhe womei*, and on tho extraordinary mortality of tho young 
hildrcn $pp. 31, 3-1). In proof of this ho shows (p. 33) that in 
844 there was one non-adult for every 2'57 adults; whereas in 
858 thcro was only one non-adult for every 3 27 adults. Tho 
aortality of tho adults is also great. He adduces as a further 
ausc of the docrease tho inequality of the sexes; for fewer females 
re born than males. To this latter jioint, depending perhaps 
n a widely distinct cause, I shall return in a futiiro chapter. 
Ir. Fenton contrasts with astonishment tho decruoso in New 
lealand with tho increaso in Ireland; countries not very dis¬ 
imilar in climate, and where tho inhabitants now follow nearly 
imilur habits. The Maories themselves (p. 35) “ attribute their 
decadence, in some measure, to tho introduction of new food 
and clothing, and tho attendant chango of habits;” and it will 
k> scon, when we consider tho influence of changed conditions 
n fertility, that they are probably right. Tho diminution lagan 
ictwccn tho yearn 1830 and 1840; and Mr. Fenton shows (p. 40) 
hat about 1830, tho art of manufacturing putrid corn (maize), 
>y long stooping in water, was discovered and largely practised; 
.nd this proves that a change of habits was beginning amongst 
ho natives, oven when New Zealand was only thinly inhabited 
>y Europeans. When I visited tho Hay of Islands in 1830, 
he dress and food of tho inhabitants hod already ljeen much 
nodified: they raised potatoes, maize, and other agricultural 
produce, and exchanged them for English manufactured goods 
m 8 tobacco. • 

It is evident from many statements in tho life of Bishop 
Pattoson,** that the Melanesians of tho New Hebrides and 
leighbouring archipelagoes, suffered to an extraordinary degree 
h health, and perished in largo numbers, when they were 

11 ‘ New Zealand,’ by Alex Ken- C. M» Younge, 1874;, tee more 
»edy, 1873, p. 47. especially vo), i. p. 530. 

e ‘ Life of J. C. Petteaon,' by 
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removed to New Zealand, Norfolk Island, and other salubrious 
places, in order to be educated as missionaries. 

The decrease of the native population of the Sandwich Islands 
is as notorious as that of New Zealand. It has been roughly 
estimated by those best capable of judging, that when Cook 
discovered the Islands in 1779, the population amounted $ 
about 800,000. According to a loose census in 1823, the, 
numbers then were 142,050. In 1832, and at several subsequent 
periods, an accurate census was officially taken, but I have 
been able to obtain only the following returns: 
n 



- 
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1832 

130,313^ 


4-46 

1836 

108,579 


2-47 

1853 

71,019- 


0-81 

1880 

67,084: 


2-18 

1866 

58,765 


2-17 

1872 

51,53l J 




We here see that in the interval of forty years, between 1832 and 
1872, the population has decreased no less than sixty-eight per 
cent. 1 This has been attributed by most writers to the profligacy 
of the women, to former bloody wars, and to the severe labour 
imposod on conquered tribes and to newly introduced disoases, 
which have been on several occasions extremely destructive. No 
doubt these and other such causes havo been highly efficient, 
and may account for the extraordinary rate of decrease between 
the years 1832 and 1836, but the most potent of all the causes 
seems to be lessened fertility. According to Dr. Ituschenbergci 
of the D.S. Navy, who visited these islands between 1835 and 
1837, in one district of Hawaii, only twenty-five men out of 1134, 
and in another district only ten out of 637, had a family with as 
many as three children. Of eighty married Women, only thirty- 
nine had ever borne children; and “ the official report gives ai 
"average of half a child to each married couple in the whol« 
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"island." This is almost exactly the same average as with the 
Tasmanians at Oyster Cove. Jarves, who published his History 
in 1843, says tfiat “ families who have three children are freed from 
“ all taxes; those having more, are rewarded by gifts of land and 
“othor encouragements.” This unparalleled enactment by the 
Jbvemment well shews how infertile the race had become. The 
pov. A. Bishop stated in the Hawaiian ‘ Spectator ’ in 1889, that a 
lavfll proportiofi of the children die at early ages, and Bishop 
Staley informs me that this is still tho case, just as in New 
Zealand. This has been attributed to the neglect of the children 
by the women, but it is probably in largo pert due to innate weak¬ 
ness of constitution in tho children, in relation to the lessdRcd 
feftility of tlftir parents. There is, inoreover, a furtkor resem¬ 
blance to "the case of New Zealand, in tho fact that there is a 
largo excess of malo over femalo births: the census of 1872 
gives 31,650 males to 25,247 females of all ages, that is 12536 
males for every 100 females; whereas in all civilisod countries 
the females exceed the males. No doubt tho profligacy of the 
women may in part account for their small fertility; but their 
changed habits of life is a much moro probablo cause, and which 
will at the same time account for tho increased mortality 
especially of the children. Tho islands wero visited by Cook it 
1779, by Vancouver in 1794, and often subsequently by whalers. 
In 1819 missionaries arrived, and found that idolatry had been 
already abolished, and other changes effuctod by the king. Aftor 
this period there was a rapid chango in almost all the habits of 
life of tho natives, and they soon bccamo “ tho most civilised of 
“ tho Pacitlo Islanders.” One of my informants, Mr. Coan, who 
was bom on the islands, remarks that tho natives have undergone 
a greater change in their habits of life in the course of fifty years 
than Englishman during a thousand years. From information 
received from Bishop Staley, it docs not ap]>car that the 
poorer classes have over much changed their diet, although 
many new kinds of fruit have tiecn introduced, and tho sugar¬ 
cane is in universal use. Owing, however, to their passion for 
imitating Europeans, they altered their manner of dressing at 
an early period, and tho use of alcoholic drinks bccamo very 
general. Although tjiese changes appear inconsiderable, I can 
well believe, from what is known with respect to animals, that 
they might suffice to lessen tho fertility of the natives. 41 

** The foregoing statements are Islands,' 1851, p. 277. Ruschen- 
taken chiefly from the following berg* is quoted by Bonwick, * Last 
works: ‘ Jarses’ History of the of the, Tasmanians,’ 1870, p. 378. 
Hawaiian Islands,’ 1843, p. 400-407. Bishop is quoted by Sir E. Belcher, 
Cheever, ‘Life in the Sandwich ‘Voyage Konnd the World,’ 1843, 
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Lastly, Mi. Macnamara states “ that the low and degraded 
inhabitants of the Andaman Islands, on the eastern side of the 
Gulf of Bengal, are "eminently susceptible to any change of 
" climate: in fact, take them away from their island homes, and 
“ they are almost certain to die, and that independently of diet 
“ or extraneous influences.” lie further states that the inhabit¬ 
ants of the Valley of Nepdl, which is extremely hot in summer, 
and also the various hill-tribes of India, suffer from dysentfty 
and fever when on the plains; and they die if they attempt to 
pass the whole yoar there. * 

We thus see that many of the wilder races of man are apt to 
sufcr much in health when subjected to changed conditions 
or habits of life, and not exclusively from being fransported ,l to 
a now climate. Mere alterations in habits, which do mot appear 
injurious in themselves, seem to have this same effect; and in 
several cases the childron am particularly liable to suffor. It 
has often been said, as Mr. Macnamara remarks, that man can 
resist with impunity the greatest diversities of climate and other 
changos; but this is true only of tho civilised races. Man in 
his wild condition seems to bo in this respect almost as sus¬ 
ceptible as his nearest allies, tho anthropoid apes, which have 
never yet survived long, when removed from their native 
country. 

Lessened fertility from changed conditions, as in tho case of the 
Tasmanians, Maories, Sandwich Islanders, and apparently the 
Australians, is still more interesting than their liability to 
ill-health and death; for even a slight degree of infertility, 
combinod with those other causes which tend to check the 
increaso of every population, would sooner or later lead to 
extinction. The diminution of fertility may bo explained in 
some cases by tho profligacy of the women (as until lately with 
the Tahitians), but Mr. Fonton has shewn that this explanation 
by no means suffices with the Now Zealanders, nor does it with 
the Tasmanians. 

In tho paper abovo quoted, Mr. Macnamara gives reasons for 
believing that the inhabitants of districts subject to malaria are 
opt to bo sterile; but this cannot apply in several of the abovo 
cases. Some writers Lave suggested that tho aborigines of 
islands have suffered in fertility and health from long continued 

voi. i., p. 272. I owe the census of of the above-named works. I have 
tho several years to the kindness of omitted the census for 1850, as 1 
Mr. (Joan, at the request of Dr. *fou- have seen two widely different nutn- 
mans of {Jew York; and in. most bers given. 

cases I have compared the Youmans “ ‘The Indian Medical Gaaette, 
figures with thoee given in several Nov. 1, 1871, p. 240. 
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iter-breeding; but in the above cases infertility has coincided 
x> closely with the arrival of Europeans for us to admit this 
iplanation. Nor have we at present any reason to believe 
hat man is highly sensitive to the evil effects of inter-breeding, 
specially in areas so large as New Zealand, and tho Sandwioh 
Jtliipelago with its diversified stations. On the contrary, it is 
mown that the present inhabitants of Norfolk Island are nearly 
iUcdhsins or n<ftr relations, as are the Todas in India, and the 
nhabitants of some of the Western Islands of Scotland; and 
ret they seem not to havo suffered in fertility.* 1 ' 

A much moro probable view is suggested by tho analogy of 
,he lower animals. The reproductive system can be shown t#be 
susceptible to an extraordinary degrdb (though why wo know 
not) to chwiged conditions of life; and this susceptibility loads 
both to beneficial and to evil results. A large collection of facts 
un this subject is given in chap, xviii. of vol. ii. of my * Variation 
of Animals and Plants under Domestication,’ I can here give only 
the briefest abstract; and every ono interested in the subject 
may consult the above work. Very slight changes increase tho 
health, vigour and fortuity of most or all organio beings, 
whilst other changos aro known to render a large number of 
animals sterile. One of the most familiar coses, is that of tamed 
elephants not breeding in India; though tlioy often brood in 
Avo, where the femalos aro allowed to roam about tho forests to 
some extent, and are thus placed under more natural conditions. 
The case of various American monkeys, both sexes of which 
havo been kept for many years together in their own countries, 
and yet havo very rarely or never bred, is a more apposite in¬ 
stance, because of their relationship to man. It is remarkable 
how slight a change in the conditions often induces sterility in 1 
wild animal when captured; and this is the more Btrnngo os al 
our domesticated animals have becomo moro fertile than tbej 
were in a state of nature; and some of thorn can. resist th< 
most unnatural conditions with undiminished fertility.** Certaii 
groups of animals are much more liable than others to h 
affected by captivity; and generally all the specios of tho sami 
group arc affected in the same manner. But sometimes a singli 
species in a group is jendered sterile, whilst the others ore no 
so; on tho other hand, a single species may retain its fortUit; 

** On the clou relationship of the Scotland, Dr. Hitcheil, 1 Edinburg 
Norfolk Islanders, see Sir W. Deni- Medical Journal,' March to Juni 
‘Varieties of Vice-Regal Life,’ 186* 

»ol. i. 1870, p. 410. For the Todas, “ for the evidence on this hen 
Col. Marshall’s work, 1873, p. ue ‘Variation of Animals’ Ik 
110. For the Western Islands of vol. ii. p. 111. 
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whilst most of the others fail to breed. The males and females 
of some species when confined, or when allowed to lire almost, 
but not quite free, in tljeir native country, never unite; others 
thus circumstanced frequently unite but never produce offspring; 
others again produce some offspring, but fewer than in a state 
of nature; and as bearing on the above cases of man, it 
important to remark that the young are apt to be weak an^ 
sickly, or malformed, and to perish at an early age. . • 

Seeing how general is this law of the susceptibility of the 
reproductive system to changed conditions of life, and that it 
holds good with our- nearest allies, the Quadrumana, I can 
hardly doubt that it applies to man in his primeval state. Hence 
if savages of any race aft induced suddenly to’•change thtfir 
habits of life, they become more or less sterile, and their young 
offspring suffer in health, in the same manner and from the same 
causo, as do the elephant and hunting-leopard in India, many 
monkeys in America, and a host of animals of all kinds, on removal 
from their natural conditions. 

Wo can seo why it is that aborigines, who have long inha¬ 
bited islands, and who must have been long exposed to nearly 
uniform conditions, should be specially affected by any change 
in their habits, as seems to bo the cose. Civilised races can 
certainly resist changes of all kinds far better than savages; 
and in this respect they resemble domesticated animals, for 
though tho latter sometimes suffer in health (for instance 
European dogs in India), yet they aro rarely rendered sterile, 
though a few such instances havo been recorded.” The 
immunity of civilised races and domesticated animals is 
probably due to their having been subjected to a greater extent, 
and therefore having grown somewhat more accustomed, to 
diversified or varying conditions, than the majority of wild 
animals; and to their having formerly immigrated or been 
carried from country to country, and ta different families or 
sub-races having inter-crossed. It appears that a cross with 
civilised races at once gives to an aboriginal race an immunity 
from the evil consequences of changed conditions. Thus the 
crossed offspring from tho Tahitians and English, when settled 
in Pitcairn Island, increased so rapidly that the island was soot 
overstocked; and in June 1856 they were removed to Norfoll 
Island. They then consisted of 60 married persons and 1% 
children, making a total of 194. Here they likewise in 
creased so rapidly, that although sixteen of them returned to Fit 
cairn Island in 1859, they diunbered in January 1868, 300 souls 


,T * V aristloB of Aaimult,’ fe, toL ii, p 16, 
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the males and females being in exactly equal numbers. What a 
contrast doe; this case present with that of the Tasmanians; 
the Norfolk Inlanders increased in only twelve and a half years 
from 194 to 300; whereas the Tasmanians decreased during 
fifteen years from 120 to 46, of which latter number only ten 
Were children. 4 * 

So again in the interval between the census of 1866 and 1872 
'the. Natives of lull blood in the Sandwich Islands deoreasod by 
8081, whilst the half-castes, who are believed to be healthier, in- 
crua^d by 847; but I do not know whethor the latter number 
includes the offspring from tho hulf-costos^or only the half-castes 
of tho first generation. , m 

•The cases which I have hero givAi all relate to aborigines, 
who haved>een subjected to new conditions as the result of tho 
immigration of civilised men. But sterility and ill-health would 
probably follow, if savages were compelled by any cause, such 
as the inroad of a conquering tribe, to desert their homos and 
to change their habits. It is an interesting circumstance that 
the chief check to wild animals becoming domesticated, which 
implies tho power of their breeding freely when first captured, 
and one chief check to wild men, when brought into coutact 
with civilisation, surviving to form a civilised race, is the samo, 
namely, sterility from changed conditions of life. 

Finally, although tho gradual decrcaso and ultimate extinction 
of tho races of man is a highly complex problem, depending on 
many causes which differ in different places and at different 
times; it is tho samo problem as that presented by tho extinc¬ 
tion of one of tho higher animals—of the fossil horse, for in¬ 
stance, which disappeared from South America, soon afterwards 
to be replaced, within the samo districts, by countless troops 
of the Spanish horse. The New Zealander soems conscious of 
this parallelism, for he compares his future fate with that of 
tho native rot now almost exterminated by tho European rot. 
Though the difficulty is great to our imagination, and really 
great, if we wish to ascertain tho precise causes and thtdr 
manner of action, it ought not to be so to our reason, as long as 
we keep steadily in mind that tho increase of each species and 
eaih race is constantly checked in variqps ways; so that if any 
new check, even a slight one, be superadded, tho rnoo will surely 
decrease in number; and decreasing numbers will sooner or 

44 These details are taken from May 29th, 1863. The following 
'The Mutineers of the “ Bounty,” * statements shout the Sandwich ls- 
by Lady Belcher, 1870; and from landers are from the ‘Honolulu 
‘ Pitcairn Island,' ordered to be GaxeAe,' and from Mr. Goan, 
printed by the House of Commons, « 
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later lead to extinction; the end, in most cases, being promptly 
determined by the inroads of conquering tribes. , 


* 

On the Formation of the Races of Man .—In some cases the 
crossing of distinct races has led to the formation of a new race. 
The singular fact that Europeans and Hindoos, who belong W 
the same Aryan stock, and speak a language fundamentally the 
same, differ widely in appearanco, whilst Europeans diffef bat' 
little from Jews, who bolong to the Semitic stock, and speak 
quite another languago, has been accounted for by Biaca," 
through certain Aryjtn branches having been largely crossed 
by indigenous tribes during their wide diffusion. When two 
races in close contact cross, the first result is a hetorogeneoas 
mixture: thus Mr. Hunter, in describing the Santaliorjiill-tribes 
of India, says that hundreds of imporcoptiblo gradations may be 
traced " from tho black, squat tribes of the mountains to tho tall 
" olive-coloured Brahman, with his intellectual brow, calm eyes, 
“and high but narrow head;” so that it is necessary in courts 
of justice to ask the witnesses whother they are Santalis or 
Hindoos.™ Whether a heterogeneous people, such as the inhabi¬ 
tants of somo of tho Polynesian islands, formed by the crossing 
of two distinct races, with few or no puro members left, would 
evor become homogeneous, is not known from direct evidence. 
But os with our domesticated animals, a cross-breed can certainly 
be fixed and made uniform by caroful selection 41 in the course of 
a few generations, we may infer that the free intercrossing of a 
heterogeneous mixture during a long descent would supply the 
place of selection, and ovorcomo any tendency to reversion; so 
that tho crossed race would ultimately become homogeneous, 
though it might not partake in an equal degree of the characters 
of the two parent-races. 

Of all tho differences between the races of man, tho colour of 
the skin is the most conspicuous and one of the best marked. It 
was formerly thought that differences of this kind could be 
accounted for by long exposure to different climates; bnt 
Fallas first shewed that this is not tenable, and ho has since been 
followed by almost all anthropologists.*’ This view has been 
rejected chiefly because the distribution of the variously 
coloured races, most of whom must have long inhabited their 

*■ ‘On Anthropology,’ transla- ** Pallor, ‘Act. Acad. St. Petera- 
tion ‘ Anthropolog. Review,’ Jan. burg,’1780, part ii. p. 69. He was 
1868, p. 38. followed by Rndolphi, in hu 1 Bey- 

*• ‘ The Annals of Rural Bengal,’ triige anr Anthropologic,’ 1812. 
1868, p. 134. An excellent summary of the evi- 

* l * The V ariatinn of Animals and dence is given by Godron, * Dc 
Plants under Domestication,’ vol. ii. i'KspCce,’ 1859, vol. ii. p. 246, he. 
p. 95. 
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present homes, does not coincide with corresponding ditfiTonces 
of climato. gome little weight may be given to such cases as 
that of the Ditch families, who, as w hear on excellent autho¬ 
rity," have not undergone the least change of colour after 
residing for tlircc centuries in South Africa. An argument on 
the same dde may likewise be drawn from the uniform appear¬ 
ance in various parts of the world of gipsies and Jews, though 
the tmiformity'of tho latter has been somowhat exaggerated. 114 
A vory damp or a very dry atmosphere has been supposed to be 
morsainfinential in modifying tho colour of tho skin than mere 
heat; but as D’Orbigny in South America, and Livingstone in 
Africa, arrived at diametrically opposite conclusions with reject 
tiPdampnoss »nd dryness, any conclusion on this head must lie 
considered as very doubtful." 

Various facts, which I havo given clsowhcro, provo that the 
colour of the skin and hair is sometimes correlated in a surpris¬ 
ing manner with a completo immunity from tho action of certain 
vegetable poisons, and from the attacks of certain parasites. 
Hence it occurred to mo, that negroes and other dark races 
might have acquired their dark tints by tho darker individuals 
escaping from tho deadly influence of tho miasma of their 
native countries, during a long series of generations. 

I afterwards found that this same idea hod long ago occurred 
to Dr. Wells." It has long been known that negroes, and even 
mulattoes, are almost completely exempt from tho yellow fever, 
so destructive in tropical America." They likewise esen]io to a 
largo extent tho fatal intermittent fovers, that prevail along at 
least 2600 miles of tho shores of Africa, and which annually 
cause one-fifth of tho white settlers to die, and another fifth to 
return home invalided." This immunity in tho negro seems to 
bo partly inherent, depending on somo unknown peculiarity of 
constitution, and partly tho result of acclimatisation. Pouchet “ 


11 Sir Andrew Smith, ns quoted 
by Knot, ‘ Iiutes of M;m' 1850, p. 
473. 


51 Sec De Quntrefngos on this 
head, 1 Revue des Conra Seieuti- 
liquAs/ Oct. 17, 1888, p. 731. 

“ Livingstone’s 1 Travels and Ite- 
aearchea in S. Africa,’ 1857, pp. 
■4.18, 329. It’Orbigny, as quoted by 
Voiron, ‘ De e,* vol. ii. p. 

266. 


** See a paper read before the 
Royal Soc. in 1813, and published 
in hu Esaays in 1818, I have given 
aa account of Dr. Wells’ views in 


the Historical Sketch (p. xvi.) to my 
‘Origin of Species.’ Various cn>e» 
of colour correlated with rotistitu* 
tional peculiarities are givi-u m my 
‘Variation of Animals under I>o- 
mestiea^on/ vol. ii. pp. 227, 335. 

47 See, for instance, Nott anil 
Gliddon, ‘Type* of Mankind/ p. 68. 

11 Major Tulloch, iu a paj*r read 
before the Statistical Society, April 
20th, 1840, and given in the ‘ Athe. 
naui#,’ 1840, p. 353. 

11 ‘The Plurality of the Human 
Race ’ (tranalst.), 1864, p. 60. 
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states that the negro regiments recruited near the Soudan, and 
borrowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the negroes origin¬ 
ally brought from various parts of Africa and accustomed to the 
climate of the West Indies. That acclimatisation plays a part, 
is shewn by the many cases in which negroes have become some? 
what liable to tropical fevers, after having resided for some time 
in a colder climate.” The nature of the climate finder whicfi the 
white races have long resided, likewise has some influence on 
them; for during the fearful epidemic of yellow-fever in 
De^erara during 1887, Dr. Blair found that the death-rate of the 
immigrants wa3 proportional 'to the latitude of the country 
whence they had come. With the negro the immtfiiity, as fartis 
it is the result of acclimatisation, implies exposure*during a 
prodigious length of time; for tho aborigines of tropical America 
who have resided there from time immemorial, are not exempt 
from yellow fover; and the Rev. H. B. Tristram states, that 
there are districts in Northern Africa which tho native inhabit¬ 
ants are compelled annually to leave, though the negroes can 
remain with safety. 

That tho immunity of the negro is in any degreo correlated 
with tho colour of his skin is a mere conjecture: it may be 
correlated with somo difforonco in his blood, nervous system, or 
other tissues. Nevertheless, from tho facts obovo alluded to, and 
from somo connection apparently existing between complexion 
and a tendency to consumption, tho conjecture seemed to me 
not improbablo. Consequently I endeavoured, with but little 
success, 41 to ascertain how far it holds good. Tho lato Dr. 

•* Quilt refuges, ‘ Unite de l’Espbce “ is sumo limited degreo of relation 
Humaine,’ 1801, p. 205. Waitz, “ between tho colour of the races of 
‘ Introduce to Anthropology,’ trans- “ man anil the climate inhabited by 
lat. vol. i. 1863, p. 124. Living- “them; the following investiga- 
stone gives analogous cases in his “ tion seems worth consideration. 
’Travels.’ “ Namely, whether there is any re- 

41 In the spring of 1862 I ob- “ lation in Europeans between the 
tnined permission from the Director- “ colour of their hair, and theii 
General of the Medical department “ liability to the diseases of tropical 
of the Army, to transmit to tho “ countries. If the surgeons of thi 
surgeons of the various r'giments “ several regiments, when statsbnei 
on foreigu service a blank table, “ in unhealthy tropical districts 
with the following appended re- “ would be so good as first to count 
marks, but 1 have received no re- “ as a standard of comparison, hot 
turns. “As several well-marked “ many men, in the force whenc 
“ cases have been recorded with “ the 'sick are drawn, have dar 
“ our domestic animals of a rotation “and light-coloured hair, and ha 
“ between the colour of the dermal “ of intermediate or doubtful tint! 

“ appendages and the constitution; “ and if a similar account we 

"and it being notorious that there “ kept by the same medical gentl 
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Daniell, who had long lived on the West Coast of Africa, told me 
that he did tot believe in any such relation. He was himself 
unusually fair, and had withstood the climate in a wonderful 
manner. When he first arrived as a boy on the coast, an old and 
4 ?tporienced negro chief predicted from his appearance that this 
would prove the case. Dr. Nicholson, of Antigua, after having 
attested to thu^ subject, writes to me that he does not think that 
cbfrk-coloured Europeans escape the yellow-fever more than 
those that are light-coloured. Mr. J. M. Harris altogether 
deniA that Europeans with dark hair withstand a hot climate 
letter than other men : on the contrary, experience has tawght 
him in making a selection of rSen for servico on the coast of 
Africa, to chooso thoso with red hair. 02 As far, therefore, as 
these slight indications go, tliero seems no foundation for tho 
hypothesis, that blackness has resultod from tho darker and 
darker individuals having survivod better during long exposure 
to fever-generating miasma. 

Dr. Sharpo remarks, 63 that a tropical sun, which burns and 
blisters a white skin, does not injure a black one at all; and, as 
he adds, this is not duo to habit in tho individual, for children 
only six or eight months old are often carried about naked, and 
are not affected. I have been assured by a medical mail, that 
somo years ago during each summer, but not during the winter, 
his hands becamo marked with light brown patches, like, 


“ men, of all the men who suffered 
“ from malarious and yellow fevers, 
“or from dysentery, it would soou 
“ l»e apparent, after some thousand 
“ eases had been tabulated, whether 
“ there exists any relation between 
“ the colour of the hair and eonsti- 
“ tutional liability to tropical dis- 
“ eases. Perhaps no such relation 
“ would be discovered, but the in- 
44 vestigation is well worth making. 
“ In case any positive result were 
“ obtained, it might be of some 
“ practical use in selecting men for 
44 any particular service. ^Theoreti- 
44 cally the result would f>c of high 
“ interest, as indicating one means 
“ by which a race of men inhabiting 
“ from a remote period an un- 
44 healthy tropical climate, might 
44 have become dark-coloured by 
w the better preservation of dnrk- 
u haired or dark-complexioned in- 
- dividual* during a long succession 


44 of generations.” 

4 Anthropological Review,’Jnn. 
18G<», p. xxi. Dr. Sharpe also says, 
with respect to India (‘ Man a Spe¬ 
cial Creation/ 187.1, p. 118), that 
“ it has been noticed by some medi- 
“ cal oflicers that Europeans with 
“ light hair and florid complexiops 
“ suffer less from diseases of tropieal 
“ countries than persons with dark 
“ hair and sallow complexion*; 
“ and, so far ns I kuow, there np- 
“ jK*ar to be good grounds fur this 
“ remark.” On th<* other hand, 
Mr. Ife4dle, of Sierra Leone 44 who 
“ has had more clerks killed under 
44 him than any other man,” by the 
climate of the West African Coast 
(W. Reade, ‘African Sketch Book/ 
vol. u. p. 522), holds a directly 
opposite view, as does Capt. Burton. 

•* ‘ Msd a Special Creation/ 187.1, 
p. 119. 
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dthough larger than freckles, and that these patches were never 
affected by sun-burning, whilst the white party of his skin 
have on several occasions been much inflamed and blistered. 
With the lower animals there is, also, a constitutional difference 
in liability to the action of the sun between those parts of thj 
Bkin clothed with white hair and other parts.** Whether the 
saving of the skin from Vicing thus burnt is of sufficient impor¬ 
tance to account for a dark tint having been gradually acquired 
by man through natural selection, I am unable to judge. If it 
lm so, we should have to assume that the natives of trdpical 
America have lived there for a much shorter time than the 
negroes in Africa, or the Pcpuafis in the southern parts of the 
Malay archipelago, just as tho lighter-coloured flindoos havo 
resided in India for a shorter timo than the darker aborigines of 
the central and southern parts of tho peninsula. 

Although with our present knowledge we cannot account for 
tho differences of colour in the races of man, through any 
advantage thus gained, or from tho direct action of climate; yet 
wo must not quite ignore tho latter agency, for there is good 
reason to beliovo that somo inherited effect is thus produced.** 

We have scon in the second chapter that the conditions of life 
affect tho development of tho bodily frame in a direct manner, 
and that tho effects are transmitted. Thus, as is generally 
admitted, tho European settlers in tho United States undergo a 
slight but extraordinarily rapid chango of appearance. Their 
lxxlies and limbs liecome elongated; and I hear from Col. 
Bernys that during tho late war in tho United States, good 
evidonco was afforded of this fact by tho ridiculous appearance 
presented by the German regiments, whon dressed in ready-made 
clothes manufactured for tho American market, and which were 
much too long for tho men in overy way. There is, also, a con¬ 
siderable body of evidence shewing that in the Southom States 
t^p house-slavos of tho third generation present a markedly 
different appearance from tho fiold-slavos.** 


** ‘ Variation of Animals and 
Plants under Domestication,' vol. ii. 
pp. 336, 337. <> 

See, for instance, Quatrefuges 
( k Revue des Cours Scientiriques,’ 
Oct. 10 , 1868, p. 724) on the effects 
of residence in Abyssinia and Arabia, 
aud other analogous cases. Dr. 
UoHc Dcr Mensch, seine Aostam- 
mung,* I 860 , s. 99) states, on 
the authority of Khanikof, that the 
greater number of German families 


settled in Georgia, have acquired in 
the course of two generations dark 
hair and eves. Mr. D, ForbdS in¬ 
forms me‘thsl the Quichuas in the 
Andes vary greatly in colour, ac¬ 
cording 10 the position of the valleys 
inhabited by them. 

• f Harlan, ‘ Medical Researches/ 
p. 532. Quatrefages (‘ Unite de 
l’Espfece Humaine,’ 1861, p. 128) 
has collected much evidence on this 
head. 
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If, however, we look to the races of man as distributed ov 
the world, we must infer that their characteristic differences ca 
not bo accounted for by the direct action of different conditioi 
of life, even after exposure to them for an enormous period < 
time. The Esquimaux live exclusively on animal food; they a: 
Clothed in thick fur, and aro exposed to intense cold and i 
prolonged darkness; yet they do not diffor in any extron 
dggfco from th* inhabitants of Southern China, who live entire 
on vegetable food, and aro exposed almost naked to a hot, glarir 
climate. The unclothed Fuogians live on the niarino produi 
tions of their inhospitable shores; thq,Botocudos of Braz 
wander about the hot forests of^ho interior and livo chiefly o 
vegetable productions; yet these triBes rcscmblo each other s 
closoly that the Fuegians on board the “ Beaglo ” wero mistake: 
by some Brazilians for Botocndos. The Botocudos again, a 
well as the other inhabitants of tropical America, aro wholl 
different from the Negroes who inhabit tho opposite shores c 
tho Atlantic, ore exposed to a nearly similar elimato, and follow 
nearly tho samo habits of life. 

Nor can tho differences between tho races of man bo accounts 
for by tho inherited effects of tho increased or decreased uso o 
parts, except to a quito insignificant degreo. Men who liabitu 
ally livo in canoes, may liavo their legs somewhat stunted 
those who inhabit lofty regions may have their chests enlarged 
and those who constantly uso certain senso-organs may have the 
cavities in which they aro lodged somewhat increased in size, an< 
their features consequently a little modified. With civilif>cc 
nations, tlio reduced size of tho jaws from lessened uso—tin 
habitual play of different musclos serving to express different 
emotions—and tho increased sizo of tho brain from groatei 
intellectual activity, have together produced a considerable 
effect on their general appearance when compared with 
savagos." r Increased bodily stature, without any corresponding 
increase in tho size of tho brain, may (judging from tho pre¬ 
viously adducod enso of rabbitR), havo given to some races an 
elongated skull of tho dolichocephalic typo. 

Lastly, tho little-understood principle of correlated develop- 
mdht has sometimes come into action* as in tho caso of great 
mnscular development and strongly projecting supra-orbital 
ridges. Tho colour of tho skin and hair aro plainly correlated, as 
is the texture of the hair with its colour in tho Mandans of 

North America.'* The colour also of tho skin, and the odour 

• 

” See Prof. Schaaffbatuen, trans- " Jfr. Callin state. f'N. Arneri- 
lat. in ‘Anthropological Review,’ can Indian*,’ 3rd edit. *842, vol. i> 
Oct. 1868, p. 429. p. *9) that in the whole tribe of 
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emitted T>y it, are likewise in some manner connected. With the 
breeds of sheep the number of hairs within a given space and the 
number of the excretory pores are related." If we may judge 
from the analogy of our domesticated animals, many modifica¬ 
tions of structure in man probably come under this principle of 
correlated development. ’ 

We havo now seen that the external characteristic differences 
between the races of man cannot be accounted for in a satisfcfc- 
tory manner by the direct action of the conditions of life, nor by 
the effects of the continued use of parts, nor through the 
principle of correlation. Wo are therefore led to inquire 
whether slight individual, differences, to which man is emi¬ 
nently liable, may not havo beon preserved an& augmented 
during a long Beries of generations through natural selection. 
But here wo are at once met by the objection that beneficial 
variations alone can be thus preserved; and as far as we are 
enabled to judge, although always liable to err on this head, none 
of the differences between tho races of man are of any direct or 
special service to him. Tho intellectual and moral or social 
faculties must of courso be oxceptcd from this remark. The great 
variability of all tho oxternal differences between tho races of man, 
likowiso indicates that they cannot bo of much importance; for 
if important, they would long ago havo been either fixed and 
preserved, or eliminated. In this respect man resembles those 
forms, called by naturalists protean or polymorphic, which have 
remained extremely variable, owing, as it seems, to such varia¬ 
tions being of an indifferont nature, and to their having thus 
escaped tho action of natural selection. 

Wo havo thus far been baffled in all our attempts to account 
for tho differences between tho races of man; but thero remains 
ono important agency, namely Soxual Selection, which appears to 
have acted powerfully on man, as on many other animals. I do 
not intend to assort that sexual selection will account for all the 
differences between tho races. An unexplained residuum is left, 
about which wo can only say, in our ignorance, that as indivi¬ 
duals are continually born with, for instance, heads a little 
rounder or narrower, and with noses a littlo longor or shorter, 
such Blight differences might becomo fixed and uniform, if the 

tho Mandans, about one in ten or fine and soft. 

twelve of the members, of all ages •• On the odonr of the skin, 
and both sexes, have bright silvery Godron, * Sur l’Espfcce,’ tom. ii. p. 
grey hair, which is hereditary. 217. On the pores in the skin. 
Now this hair is as coarse and Dr. Wilckens, 4 Die Aufgaben der 
harsh as that of a horse’s mane, I.andwirth. Zootechnik,’ 1869, s. 7. 
whilst the hair of other colours is 
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unknown agencies which induced them were to act in a more 
constant mimner, aided by long-continued intercrossing. Such 
variations come under the provisional class, alluded to in our 
second chapter, which for the want of a better term are often 
called spontaneous. Nor do I pretend that the effects of sexual 
'selection can be indicated with scientific precision; but it can bo 
shewn that it would be an inexplicable fact if man had not been 
notified by tlfis agency, which appears to have acted powerfully 
on innumerable animals. It can further bo shewn that the 
differences between the races of man, as in colour, hairiness, 
form of features, &c., are of a kind which might liavo been 
expected to come under tho influence of sexual selection, ffutin 
drdor to trerft this subject properly, I have found it necessary to 
pass the* whole animal kingdom in roviow. I havo therefore 
devoted to it the Second Port of this work. At tho close I shall 
return to man, and, after attempting to show how far I 10 has 
been modified through sexual selection, will givo a brief summary 
of the chapters in this First Part. 


Note os the Resemblances and Dipfebencks in the Stbboti be 
and the Development op the Bbain in Man and Apes. By 
Pbopessob Huxley, F.lt.S. 

Tho controversy respecting tho nature and tho extent of Iho differ¬ 
ences in the structure of the brain in man and tho a|ies, which arose 
somo fifteen years ago, has not yet eonio to an end, though the subject 
matter of tho dispute is, at present, totally different from what it was 
formerly. It was originally asserted and ro-usserted, with singular 
pertinacity, that the brain of ull tho apes, oven tho highost, differs from 
that of man, in the absence of such conspicuous structures as the 
posterior lobes of the cerebral hemispheres, with the posterior cornu of 
the lateral ventricle and tho hijipocamptu minor, contained in those 
lolres, which are so obvious in man. 

But tho truth that the three structures in question are ns well deve¬ 
loped in apes’ as in human brains, or even butter; and that it is character¬ 
istic of nil tho Primates (if we exclude the Lemurs) to have these parts 
well developed, stands at present on as seoure a basis ns any proporition 
in comparative anatomy. Moreover, it is admitted by every one of the 
long series of anatomists who, of late years, have paid special attention to 
the arrangement of tho complicated sulci and gyii which nppear upon 
tl)p surface of tho cerebral hemispheres in man and the higher apes, 
that they ore disposcr^after the very sam# pattern in him, as in them. 
Every principal gyrus and sulcus of a chimpanzee's brum is clearly 
represented in that of a man, so that the terminology which applies to 
the one answers for the other. On this point there is no difference of 
opinion. Somo years since, Professor Bisohoff published a memoir’• on 
the cerebral convolutions of man antLapes; and as the purpose of 
my learned colleague was certainly not to diminish the value of the 

'* ‘Die Grosshirn-Wmdnngen des Menschen;’ ‘Abhandlungsa der K. 
Bayerischen Akademie/ Bd. 1., 1866 . 
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fferences between apes and men in this respect, I am glad to make a 
ation from him. , 

“ That the apes, and especially the orang, chimpanzee and gorilla, 
eome very close to man in their organisation, much nearer than to any 
other animal, is a well known fact, disputed by nobody. Looking at 
the matter from the point of view of organisation alone, no one probably, 
would ever have disputed the view of Linnmus, that man should be 
placed, merely as a peculiar species, at the head of the mammalia and ot 
those apes. Both show, in all their organs, so closo atf affinity, thatf tl^p 
most exact anatomical investigation is needed in order to demonstrate 
thoso differences which really exist. So it is with the brains. Tho 
brains of man, tho orang, the chimpanzee, tho gorilla, in spite 6f all 
the important differences which they present, come very close to one 
nnfther ” (1. c. p. 101). ,, 

There remains, then, nodispfito as to tho resemblance it fundamental! 
luraoters, between tho apo's brain and man’s; nor any as to the won- 
erfully closo similarity between tho chimpanzee, orang anfi man, in 
von the details of tho arrangement of the gyri and sulci of tho cerebral 
emispheres. Nor, turning to tho differences between tho brains ot 
ho highest apes and that of man, is there any serious question as to 
ho nature and extent of theso differences. It is admitted that tho man’s 
erebral hemispheres are absolutely and relatively larger than those of 
ho orang and chimpanzee: that his frontal lobes are less excavated by 
he upward protrusion of tho roof of tho orbits; that his gyri and suloi 
re. as a rule, less symmetrically disposed, and present a greater numbor 
if secondary plications. And it is admitted that, as a rule, in man, the 
emporo-occipital or “ external perpendicular ” fissure, which is usually 
io strongly marked a feature of the ape's brain is but faintly marked, 
iut it is also clear, that nono of theso differences constitutes a sharp 
lemarcation between tho man’s and tho ape's brain. In respect to the 
ixternal perpendicular fissure of Gmtiolet, in tho human brain, for 
nstanco, Professor Tumor remarks 

“ In Bomo brains it appears simply as an indentation of tho margin of 
' tho hemisphere, but, in others, it extends for somo distance more or less 
1 transversely outwards. I saw it in tho right hemisphere of a female 
brain pass more thun two inches outwards; and in another specimen, 
“ also tho right hemisphere, it proceeded for four-tenths of an inch out- 
“ wards, and thou extondod downwards, as far as the lower margin of the 
“ outer surfaeo of the hemisphere. The imperfect definition of this fissure 
“ in the majority of human brains, ns compared with its remarkable dis- 
“ tinctnesa in tho brain of most Quadrumaua, is owing to tho presence, in 
“ the formor, of certain superficial, well marked, secondary convolutions 
“ which bridge it over and eonnoct the parietal with tho occipital lobe. 
“ Tho closer tho first of theso bridging gyri lies to the longitudinal 
'• fissure, tho shorter is iho external pnricto-occipital fissure.’’ (1. c. p. 12.) 

The obliteration of tho aiternal perpendicular fissure of Gratiofet, 
therefore, is not a constant character of the human brain. On the othei 
hand, its full development is not a constant character of the higher 
ape’s brain. For, in tho chimpanzee, the more or less extensive oblitera¬ 
tion of the external perpendicular sulcus by •• bridging convolutions,” on 
ono side or tho other, has been noted over and over again by Prof, 

** ‘ Convolutions of the Human Cerebrum Topographically Considered, 

1806, p. 12. 
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Bolleston, Mr. Marshall, M. Broca and Professor Turner. At the 
conclusion of a special paper on this subjeot the latter writes 

The three specimens of the brain of a chimpanzee just described, 
“ prove, that the generalisation which Gratiolet has attempted to draw of 
“ tho oomplete absence of the flrBt connecting convolution and the 
“ concealment of the second, as essentially characteristic features in the 

brain of this animal, is by no means universally upplimblo. In only one 
“ sixx-imon did tho brain, in these particulars, follow the law which 
“ Gratiolet has expressed. As regards the presence of tho superior bridg¬ 
ing convolution, I am inclined to think that it has existed in one herni- 
•• sphere, at least, in a majority of tho brains of this animal which have, up 

to this time, been figured or described. The superficial position of the 
“ second bridging convolution isevidently lesesfrouucnt, and has ns yet. 

I believe, only been seen in the luain (A) recorded in this eomlfftini- 
“.cation. The asymmetrical armngcmcat in the convolutions of tho 
“two hcmispfferes, which previous observers havo referred to in their 
“ descriptions is also well illustrated in theso specimens.'' (pp. 8, 9 .) 

Even were tho presenco of tho temporo-oecipital, or external per¬ 
pendicular, sulcus a mark of distinction between tho higher apes and 
man, the valuo of such a distinctive character would bo rendered very 
doubtful by the structure of tho brain in tho l’latyrhino apes. In fact 
while tho tempore-occipital is ono of tho most constant of sulci in 
the Catarhine, or Old World, ajies, it is never very strongly developed 
in the New World ajies; it is absent in the smaller Hutyrbini; 
rudimentary in Pithecia and more or less obliterated by bridging 
convolutions in Atelen. 

A character which is thus variable within the limits of a single group 
can have no great taxonomic value. 

It is further established, that tho dogreo of usymmotry of tho convolu¬ 
tion of the two sides in the human brain is subject to much individual 
variation; and that, in those individuals of the Bushman race who have 
been examined, the gyri and sulci of the two hemispheres are consider¬ 
ably less complicated and more symmetrical than in tho European 
brain, while, in some individuals of tho chimpanzee, their complexity 
»»d asymmetry become notable. This is particularly tho case in the 
bmiu of a young male chimpanzee figured by M. Broca. (‘ L'ordro 
dee Primates,’ p. 105, fig. 11.; 

Again, as respects tho question of absoluto size, it is established tliut 
the difference betwoeii the largest and tho smallest healthy human 
brain is greater than tho diU'crenoe between tho smallest healthy 
human brain and tho largest chimpanzee's or orang’s brain. 

Moreover, there is one circumstance in which tho orang’sand chim¬ 
panzee’s brains resemble man’s, but in which they differ from tho lower 
»pes, and thut is the presouco of two corpora candicantia—the 
L'ynomorpha having but one. 

ft view of these facts I do not hesitate in this year 1874, to repent 
and insist upon the proposition which I enunciated in 1863." 

“So far as cerebral structure goes, therefore, it is clour that man 


’’ Notes more especially on the 
bridging convolutions in the Brain 
of the Chimpanzee, * Proceedings of 
the Royal Society of Edinburgh,’ 


” Flower ‘On the Anatomy of 
I’itMcia Mmadm' ‘Proceedings of 
the Ztfclogical Society,’ 1882. 

" ‘ Man’s Place in Nature,’ p. 102 

K 3 
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11 diffjrs leas from the ohimpanzee or the orang, than these do even 
“ from the monkeys, and that the difference between the brain of the 
“ chimpanzee and of man is almost insignificant, when Compared with 
“ that between the chimpanzee brain and that of a Lemur.” 

In the paper to which I have referred, Professor Bischoff does not 
deny the second part of this statement, but he first makes the irrelevant 
remark that it is not wonderful if the brains of an orang and a Lemnf 
are very different; and secondly, goes on to assert that, “ If we success 
“ sively compare the brain of a man with that of an or$ng; the brain of 
“ this with that of a ohimpanzee; of this with that of a gorilla, and to 
“ on of a Hylebatet, Semnopitheoui, Cyruxsephalui, Cercopithecue , Maeacue, 
“ Cebue, CaUithrix, Lemur, Stenopt, Savoie, we shall not meet with a 
“ greater, or even as great a, break in the dogree of development of the 
“ devolutions, as we find betweenjthe brain of a man and that of an 
“ orang or chimpanzee.” i 

To which I reply, firstly, that whethor this assertion be true 
or false, it has nothing whatever to do with the proposition'onunciated 
in ‘Man's Place in Nature,’ which refers not to the development of the 
convolutions alone, but to the structure of the whole brain. If Professor 
Bischoff had taken the trouble to refer to p. 90 of the work he criticises, 
in fact, ho would have found the following passage: “ And it is a 
“ remarkable circumstance that though, so far as our proseut know- 
“ ledge exteuds, there it one true structural break in the series of forms 
“of Simian brains, this hiatus does not lio between man and the 
“ manlike apes, but between the lower und the lowest Simians, or in 
“ other words, betwcon the Old and Now World apes and monkeys and 
“ tho Lemurs. Every Lemur which has vet been examined, in fact, 
“ has its corebollum partially visiblo from above; and its posterior lobe, 
“ with the contained posterior cornu and hippocampus minor, more or 
“lees rudimentary. Every marmoset, American monkey, Old World 
“ monkey, baboon, or manlike ape, on the contrary, has iis cerebellum 
“ ontircly hidden, posteriorly, by tho cerobral lobes, and possesses a 
“ large posterior cornu with a well-developed hippocampus minor.” 

This statement was a strictly accurate account of what was known 
when it was made; and it does not appear to me to be more than 
apparently weakenod by tho subsequent discovery of the relatively 
small development of tho posterior lobes in tho Siamang and in the 
Howling monkey. Notwithstanding the exceptional brevity of the 
posterior lobes in these two species, no ono will protend tbit their 
brains, in the slightest degree, approach those of the Lemurs. And 
if, instead of putting Ilapale out of its natural place, as Professor 
Bischoff most unaccountably doos, wo writo the series of animals 
he has chosen to mention as follows: Homo, Pithecus, Troglodytet, 
Hylobatet, Semnopitheeue , Cynocephalut, Cercopithecut, Maeacut, Cebut, 
CaUithrix, Hapale, Lemur, Stenopt, I venture to reaffirm that the 
great break in this sericsdics between Hapale and Lemur, and that 
this break is considerably greater than that between any other two 
terms of that series. Professor Bischoff ignores the fact that long 
before he wrote, Gratiolet had suggested the separation of the Lemurs 
from the other Primaiet on tho very ground of the difference in their 
cerebral characters; and that Professor Flower had made the following 
observations in the course of his description of the brain of the Javan 
Loris.” 


" ‘Transactions of the Zoological Society,’ toI. v. 1862. 
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“ And it is especially remarkable that, in the development of the 
- posterior lobes, there is no approximation to the Lemuriue, short 
•' hemisphere!?, brain, in those monkeys which are oommonly supposed 
•* to approaoli this family in other respects, vis., the lower members of 
•• the Fiatyrhine group.” 

So far os the structure of the adult brain is concerned, then, the very 
‘considerable additions to our knowledge, which have been made by the 
•researches of so many investigators, during the past ten years, fully 
justtfy the statement which I mode in 1863. But it has been said 
that, admitting the similarity between the adult brains of man and 
apes, they are nevertheless, in reality, widely different, because they 
exhibit fundamental differences in the mode of their development. No 
imo would be more ready than I to admit thefforco of this argument, if 
such fundamental differences of development really exist. But Mony 
t^at they do^exist. On the contrary, there is a fundamental agree¬ 
ment in the development of the brain in men and ajies. 

Gratioldt originated the statement that thero is a fundamental 
difference in the development of the brains of apes and that of man— 
consisting in this; that, in the apes, tho sulci which first make their 
appearance are situated on tho posterior region of tire cerebral hemi¬ 
spheres, while, in tho human footus, tho sulci first become visible on the 
fiontal lobes.' 1 

This general statement is based upon two observations, tho one of a 
Gibbon almost ready to bo born, in which the posterior gyri wore “ well 
"developed,” while thoso of the frontul lobes were 1 ' liaruly indicated 
(1. c. p. 39), and the other of a human fades at tho 22ud or 23rd week 
of uterogestation, in which Gratiolct notes that the insula was un¬ 
covered, but that nevertheless “ dos incisures siunent lo lobo antcricur, 

“ uno ecissure peu profondo indiquo la stipulation du lobo occipital, tros- 


:1 “ Chez tous les singes, Ics plis 
“ pn-tdricurs se dbveloppent lea pre- 
•• liners ; les plis antcrieurs sc 
“ 'Icveloppent plus tard, aussi la 
*■ vertfcbre occipitale et la parietale 
“ -"iit-ellcsi’elat ivemeat tris-grandes 
'■ chez le fcctus. L'Homme prdsente 
" me exception remarqunble quant 
“ a l’dpoque de 1’apparition des plis 
“ frontaux, qui sont les premiers 
" indiquds ; mais le dcveloppement 
“ giinbral du lobe frontal, envisage 
“ seulement par rapport i son 
“ volume,suit les mSmes lois quedans 
" les singesGratiolet, ‘ Mdmoire 
•urles plis ccrbbraux de l’Homme 
des Primates,’ p. 39, Tab. iv. 
fig. a. 

11 Gratiolet’s words are (1. c. p. 
19): “ Dans le fetus dont il g’agit 
u lw plis clrlbraux posWrieurs sent 
“ bien d4veloppes, tandis que les 
M plis du lobe frontal bont i peine 
“ mdiqn^s.” Yhe figure, however 
(W. iv. fig. 3), shews the fissure of 


Rolando, and one of the frontal 
sulci, plaialy enough. Nevertheless, 
M. Alix, in his ‘ Notice sur leg 
travaux anthropologiqiies de Gratio¬ 
let ’ (Mem. de la Soeiete d’Anthro- 
pologit* de Paris/ 18»>8, page 32.), 
writes thus : “ Gratiolet a eu outre 
“ les mains le cerveau d’uu fetus de 
“ Gibbon, singe ^ininemment bu- 
“ pt-rieur, et tcllement rapproch^ de 
“ l’orang, que des naturalises trfrs- 
“ coinpetents Pont rangd parmi les 
“ nnthropoides. M. Huxley, j»ar ex* 
“ emple, n’hesite pas sur ce point. 
“ Eh bien, e’est sur le cerveau d’un 
“ fetu»do Gibbon que Gratiolet a 
“ vu les circonvolutions du lo># tern- 
“ poro-s/ henoidal deja developpcea 
“ lor s<fil'd n existent pas encore de plis 
“ sur le lobe frontal. 11 6tait done 
“ bien autoris^ i dire que, chez 
“ nftimme les circonvolutions appa* 
“ raiment da en w, tandi# que chas 
“ les singes elles se dlveloppant 
*• d*» en a.” 
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“ rdduit, d’ailleurs des cette dpoque. lie rest® de la surface cerebralo 
“ eat encore absolument lisse.” 

Three views of this brain are given in Plate II. figs, 1, 2, 3, of the 
work cited, shewing the upper, lateral and inferior views of the hemi¬ 
spheres, but not the inner view. It is worthy of note that the figure 
by no means bears out Gretiolet’s description, inasmuch as the fissure 
(unterotemporal) on the posterior half of tho face of the hemisphere, is* 
more marked than any of those vaguely indicated in tho anterior half.* 
If the figure is correct it in no way justifies Gratiokt’s eoncluston: 
“ II y a done entre oes cervcaux [those of a Callithrix and of a Gibbon] et 
“ celui du foetus humnin uno difference fondamental. Chez celui-ci, long- 
“ temps avant quo lea plis temporaux apparaissent, les plis frofftaux 
“ euayent d’existor.” 

8face Gratiolet s time, however, tho development of tho gyri and 
sulci of the brain has been mff.lo the subject of reneweiL investigate 
by Schmidt, Bisehoff, Pansch," and more particularly by Eeker, ,, whose 
work is not only tho latest, but by far the most complete, 'memoir on 
the subject. 

The final results of their inquiries may ho summed up as follows:— 

1. In tho human footus, tho sylvian li.-mire is formed in ilm course of 
tho third month of utorogestation. In this, and in the fourth month, 
tho cerebral hemispheres are smooth and rounded (with tho oxeeption 
of tho sylvian depression), and they project backwards far beyond the 
corobollum. 

2. Tho sulci, properly so called, begin to appear in the interval 
lu'twoon tho eml of the fourth and tho beginning of the sixth month of 
fietal life, but Kekcr is careful to point out that, not only tho time, but 
tho order, of their appearanco is subject to considerable individual 
variation. In no case, however, are either tho frontal or tho temporal 
sulci tho earliest. 

The first which appears, in fact, lies on tho inner face of the hemi¬ 
sphere (whence doubtless Gratiolet, who docs not seem to have examiued 
that fuco in his footus, overlooked it), and is cither tho internal perpen¬ 
dicular (ocoipito-parictal), or the calcarine sulcus, these two being close 
together and eventually running into one another. As a rule tho 
occipito-parietal is the earlier of tiio two. 

3. At tho latter ]>art of this period, another sulcus, tho “ posterio, 

parietal,” or * Fissure of Rolando'' is developed, and it is followed, in 
tho cour.-c of tho sixth month, by tho other principal sulci of the 
fiontal, parietal, temporal and occipital lobes. There is, however, no 
dear evidence thut one of theso constantly appears bofore tho other: 
and it is remarkable that, in tho brain at the period described and 
figured by Kckor (1. c. p. 212-1:!, Taf. II. figs. 1, 2, 3, 4), tho antero- 
temporal sulcus (reirgure parallels) so characteristic of the ape’s brain, 
u ns well, if not better developed tluui the fissure of ltolando, and is 
much more marked than tl*5 proper frontal sulci. *• 

Taking tho facts as they now stand, it appears to mo that the order 
of tho appearance of tho sulci and gyri in tho foetal human brain is in 
perfect harmony with tho general doctrine of evolution, and with the 

:l 1 Usher die typische Anordaung ,f ‘ Zur EutwickeluugsGeschichte 
der Furchen unit Windungerf* anf tier Furchen uud Wimlungen der 
deu Grosshirn-Hemisphtlren des Grosshirn-Hemisph&rcn im Foetus 
Menschen and der Aden.' ‘ Archiv des Meuschen.’ * Archiv fiir Authro- 
fitr Anthropologic,’ iii., 1868. pologie,’ iii., 1868. 
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view that man has bean evolved from tome ape-like form; though there 
can be no doubt that that form was, in many respects, different from 
any member If the Primates now living. 

Von Baer taught us, half a century ago, that, in the courso of their 
development, allied animals put on, at first, the characters of the greater 
groups to which they belong, and, by degrees, assume those which restrict 
'them within the limits of their family, genus, and species; and ho 
•proved, at the same time, that no developmental stage of a higher 
animal is preciijply aimilar to tho adult condition of any lower animal, 
ft is quite correct to say that a frog passes through tho condition of a 
fish, inasmuch ns at one period of its life the tadiiole has all tho olia- 
incurs of a fish, and, if it went no further, would linvo to ho grouped 
among fishes. But it is equally true that | tadpole is very different 
from any known fish. m 

In like manner, the brain of a lRimai^fcetus, at tho fifth month, may 
correctly bo Slid to be, not only tile brain of an ape, but that of an 
Arct ipithscino or marmoset-like npo; for its hemispheres, with their 
grmt posterior lobster, and with no sulci but tho sylvian and tho 
lalc.irine, present tho characteristics found only in the group of the 
Arctopilhccino Primates. But it'is equally true, ns (iratiolet remarks, 
that, in its widely open sylvian fissure, it (lifters from tho brain of uny 
actual marmoset. No doubt it would be much more similar to tho brain 
of an advanced feutus of a marmoset. But wo know nothing whatover 
of the development of tho brain in tho marmosets. In tho 1’lntvrhini 
proper, tho only observation with which I am acquainted is duo to 
Pansch, who found in the brain of a fuital Ccbus Ajiella, in addition to 
the sylvian fissure and tho deep calcarine fissure, only a very shallow 
antcrotemporal fissure (scissure parallels of (Iratiolet.) 

Now this fact, taken together with tho circumstance thot tho nntcro- 
teni|ioml miIcub is present in such l’latyrhini ns tho Saimiri, which 
present more traces of sulci on the anterior half of tho exterior of tho 
cerebral hemispheres, or nono at all, undoubtedly, so fur as it goes, 
affords fair ovidcnco in favour of Graliolet’s hypothesis, that tho 
l*'sterior sulci appear before tho anterior, in tho brains of tho 
Platyrhini. But, it by no means follows, that the rule which may bold 
good for tho Platyrhiui extends to tho GWnr/imt. Wo have no in¬ 
formation whatever respecting tho development of tho brain in tho 
t'ynnmorpha; and, as regards tho Anthrojxmorpha, nothing but the 
account of tho brain of tho Gibbon, near birth, already referred to. 
At the present moment, there is not a shadow of evidence to show 
that the sulei of a chimpanzee’s, or orang’s, brain do not appear in tho 
same order as a man's. 

Gratiolet opens his prefaeo with tho aphorism. “ 11 <st dangoreitx 
“dans Ics sciences do rondure trop vitc.” I fear he must havo for¬ 
ge ten this sound maxim by tho time ho hud reached tho discussion of 
tl*> d.flV renecs betwion men and apes, in tho body of bis work. Nr. 
doubt, the excellent aftthor of ono of tho most remarkable contributions 
to the just understanding of tho mammalian brain which has ever been 
made, would have been the first to admit tho insufficiency of his data 
had he lived to profit by tho advanco of inquiry. The misfortnno is 
that his conclusions have been employed by persons incompetent to 
appreciate their foundation, as arguments in favour of obscurantism.” 

M For example, M. l'Abbe Lecomte winuime et 1'origine eft 1'Homme, 
ia his terrible pamphlet 1 lx- Bar- 1873. 
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CHAPTER VIII. 

Principles of Sexual Selection. 

Secondary sexual characters—Sexual selection—Manner of action—Ex¬ 
cess of males—Polygamy—The male alone generally modified through 
sexual selection—Eagerness of the male—Variability of the male— 
Choice exerted by the female—Sexual compared with natural selection 
—Inheritance, at corresponding periods of life, at corresponding seasons 
of the year, and as limited by sex—Relations between the several form* 
of inheritance—Causes why one sex and the young are not modified 
through sexual selection—Supplement on the proportional numbers of 
the two sexes throughout the animal kingdom—The proportion of the 
sexes in relation to natural selection. 

With animals which havo their sexes separated, the rnalos 
necessarily diffor from the females in thoir organs of reproduction; 
and these aro the primary sexual characters. But the soxes 
often differ in what Hunter has called secondary soxual charac¬ 
ters, which are not directly connected with the act of reproduc¬ 
tion ; for instance, the malo possesses certain organs of sense or 
locomotion, of which the female is quite destitute, or has them 
more highly-developed, in order that ho may readily find or 
reach her; or again tho male has special organs of prehension for 
holding her securely. These latter organs, of infinitely diversified 
kinds, graduate into those which aro commonly ranked as 
pfimary, and in sojne cases can hardly bo distinguished from 
them; we see instances of this in the complex appendages at tho 
apex of the abdomen in malo insects. Unloss indood we confine 
the term " primary ” to the reproductive glands, it is scarcely 
possible to decide which ought to be called primary and which 
secondary. * 

The female often differs from the dale in having organs for the 
nourishment or protection of her young, such as the mammary 
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glands of mammals, and the abdominal sacks of the marsupials. 
In some few cases also the male possesses similar organs, which 
are wanting in the female, such as the receptacles for the 
ova in certain male fishes, and those temporarily developed in 
certain male frogs. The females of most bees are provided with, 
a special apparatus for collecting and carrying pollen, and their, 
ovipositor is modified into a sting for the defence of the lajvj® 
and the community. Many similar cases could be given, but 
they do not here concern us. There are, however, other sexual 
differences quite unconnected with the primary reproductive 
organs, and it with is these that wo are more especially concerned 
—s Jell as the greater size, strength, and pugnacity of the male, 
his weapons of offence or means of defence against rivals, hfs 
gaudy colouring and various ornamonts, his power of »ong, and 
other such characters. 

Besides the primary and secondary sexual differences, such as 
the foregoing, tho males and females of some animals differ in 
structures related to different habits of life, and not at all, or 
only indirectly, to the reproductive functions. Thus tho females 
of cortain flics (Culicidce and Tabanidqp) aro blood-suckers, 
whilst tho mnlos, living on flowers, liavo mouths destitute of 
mandiblos. 1 Tho males of certain moths and of some crustaceans 
(e. <j. Tanais) have imperfect, closed mouths, and cannot feed. 
The complemental males of certain Cirripcdes livo like epiphytic 
plants cithor on tho fomalo or tho hermaphrodite form, and aro 
destitute of a mouth and of prehensile limbs. In these casos it is 
the malo which has boon modified, and lias lost certain important 
organs, which the females possess. In other cases it is tho female 
which has lost such parts; for instance, the female glow-worm is 
destitute of wings, as also are many female moths, some of which 
never leave their cocoons. Many femalo parasitic crustaceans 
have lost their natatory legs. In some weevil-beetles (Curcu- 
lionidse) thero is a great difference betwcon tho male and female 
in tho length of tho rostrum or snout; ’ but tho meaning of this 
and of many analogous differences, is not at all understood. 
Differences of structure between tho two sexes in relation to 
different habits of life aro generally confined to the lower 
aniinals; but with some few birds tho beak of the malo differs 
from that of the femalo. In tho Huia of New Zealand the 
difference is wonderfully great, and we hear from Dr. Buller* 

1 Westwood, ‘ Modern Class, of * Kirby snd SjSeoce, ‘ Introdnc- 
Insects,’ vol. ii. 1840, p. 541. «?or tion to tntomology,’ vol. iii. 1826, 
the statement about Tanais, pien- p. 309. 

tioned beloW, I am indebted to Frits * ‘ Birds of New Zealand,’ 1872, 
Muller. p. 66. 
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that the male uses his strong beak in chiselling the larvte of 
insects out of % decayed wood, whilst the female probos the softer 
parts with her far longer, much curved and pliant beak: and 
thus they mutually aid each other. In most cases, differences of 
structure between the sexes are more or loss directly connected 
with the propagation of the species: thus a femalo, which has to 
nourish a multitude of ova, requires moro food than the male, 
and consequently requires special' means for procuring it. A male 
animal, which lives for a very short time, might lose its organs 
for jfcocuring food through disuse, without detriment; but he 
would retain his locomotive organs in a»perfoct state, so that 
ho might reach tho female. She fgmalo, on the othor hand, 
might safely toso her organs for flying, swimming, or walking, 
if siio gradually acquired habits which rendered such powers 
useless. 

Wo are, however, hero concerned only with soxual selection. 
This depends on tho advantage which certain individuals have 
over others of the same sex and species solely in respect of 
reproduction. When, as in the cases abovo mentioned, tho two 
sexes differ in structure in relation to different habits of life, 
they have no doubt been modified through natural selection, and 
by inheritance limited to one and tho sumo sox. So again the 
primary sexual organs, and those for nourishing or protecting the 
young, como under the sarao influence; for those individuals which 
generated or nourished their offspring best, would lenvo, caterit 
paribus, the greatest numlwr to inherit their superiority; whilst 
those which generated or nourished their offspring badly, would 
leave butfow to inherit their weaker powers. As tho male has to 
find the female, lie requires organs of sense and locomotion, but 
if these organs aro necessary for tho other purjioscs of life, as is 
generally tho case, they will have been develojied through 
natural selection. When tho malo has found tho femalo, he 
sometimes absolutely requires prehonsilo organs to hold her; 
thus Dr. Wallaco informs mo that tho males of certain moths 
cannot unito with tho females if their tarsi or feet aro broken. 
The males of many oceanic crustaceans, when adult, have their 
legs and antennae modified in on extraordinary manner for tho 
prehension of tho fergale; hence wo mSy suspect that it is be¬ 
cause these animals are washed about by tho waves of the 
>l>en sea, that they require these organs in order to propagate 
their kind, and if so, their development has been tho result of 
ordinary or natural selection. Sonuytnimals extremely low in 
the scale havo been modified for tlns ( sarao purpose; thus the 
Males of certain parasitic worms, when fully grown, liavo the 
ower surface of the terminal part of their bodies roughened 
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like a rasp, and with this they coil round and permanently hold 
the females. 4 

When the two sexes follow exactly the same habits of life, and 
the male has the sensory or locomotive organs moro highly 
developed than those of tho female, it may be that the perfection 
of these is indispensable to the male for finding the female; but 
in the vast majority of cases, they serve only to give one mate 
an advantage over another, for with sufficient tilne, the lessVell- 
endowed males would succeed in pairing with tho females; and 
judging from the structure of the female, they would be to all 
other respects equally well adapted for their ordinary habits of 
lifft’ Since in such cases tho males have acquired their present 
structure, not from being better fitted to survive ik tho struggle 
for existence, but from having gained an advantage over other 
males, and from having transmitted this advantage to their male 
offspring alono, soxual selection must hero have come into action. 
It was the importance of this distinction which led me to 
designate this form of selection as Sexual Selection. So again, 
if tho chief service rendered to the male by his prehensile organs 
is to provent the escape of the female before the arrival of other 
malos, or when assaulted by them, those organs will havo been 
perfected through sexual selection, that is by tho advantage 
acquired by certain individuals over their rivals. But in most 
cases of this kind it is impossible to distinguish between the 
offocts of natural and soxual selection. Whole chapters could 
be filled with details on the differences between tho sexes in their 
sensory, locomotive, and prehensile organs. As, however, these 
structures aro not moro interesting than others adapted for the 
ordinary purposes of life I shall pass them over almost entirely, 
giving only a few instances under each class. 

There aro many other structures and instincts which must 
have been developed through sexual selection—such os the 
weapons of offonco and tho means of defeneo of tho males for 
fighting with and driving away their rivals—their courago and 
pugnacity—their various ornaments—their contrivances for pro- 


* M. Perrier advances this case 
(‘Revue Scientifique,’ Feb. 1, 1873, 
p. 865) as one fatai to the Relief m 
sexual selection, inasmuih ns lie 
supposes that I attribute ait the 
differences between the sexes to 
sexual selection. This distinguished 
naturalist, therefore, like so many 
other Frenchmen, has not takfh the 
trouble tq understand even the first 
principles of sexual selection. An 
Anglian naturalist insists that the 


claspers of certain male animals 
could not have been developed 
through the choice of the fediale! 
Ha'l I not' met with this remark, I 
should not have thought it possible 
fur anyone to have read this chapter 
and to have imagined that 1 main* 
tain that the choice of the female 
hail anything to do with the develop¬ 
ment of the prehensile organs in the 
male. 
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ducing vocal or instrumental music—and their glands for 
emitting odours, most of these latter structures serving only to 
allure or excite the female. It is clear that these characters are 
the result of sexual and not of ordinary selection, since unarmed, 
unomamented, or unattractive males would succeed equally well 
in the battle for life and in leaving a numerous progeny, but for 
the presence of bettor endowed males. Wo may infer that this 
\«Dind be the else, because the females, which aro unarmed and 
unornamented, are able to survive and procreato their kind. 
Secondary sexual characters of tho kind just referred to, will bo 
fully discussed in the following chapters, as lieing in many 
respects interesting, but especially as depending on tho %ill, 
cfcoice, and rivalry of the individuals of either sex. Whon wo 
behold t\ao males fighting for the possession of tho fcmalo, or 
sevoral male birds displaying their gorgeous plumage, and per¬ 
forming strange antics before an assembled body of females, wo 
cannot doubt that, though led by instinct, thoy know what tlioy 
aro about, and consciously exert their mental and bodily powers. 

Just as man can improve tho breed of his gome-cocks by tho 
selection of thoso birds which aro victorious in tho cockpit, so it 
appears that tho strongest and most vigorous males, or thoso 
provided with the best weapons, havo prevailed under naturo, 
and have led to tho improvement of tho natural brood or spocies. 
A slight degree of variability leading to some advantage, how¬ 
ever slight, in reiterated deadly contests would suffice for the 
work of sexual selection; and it is certain that secondary soxual 
characters are eminently variablo. Just as man can givo beauty, 
according to his standard of taste, to his male poultry, or more 
strictly can modify the beauty originally acquired by the parent 
species, can give to tho Sebright bantam a new and elegant 
plumage, an erect and peculiar carriage—so it apjiears that 
female birds in a state of nature, havo by a long selection of tho 
more attractive males, added to their beauty or other attractive 
qualities. No doubt this implies powers of discrimination and 
taste on tho part of tho female which will at first appear 
extremely improbable; but by tho facts to be adduced here¬ 
after, I hope to be ablo to show that tho females actually 
liafo these powers. When, however, iA is said that the lower 
animals havo a sense of beauty, it must not bo supposed that 
snch sense is comparable with that of a cultivated man, with his 
multiform and complex associated ideas. A more just com¬ 
parison would bo between the taste for tho beautiful in animals, 
and that in the lowest savages, who ftlmiro and deck themselves 
with any brilliant, glittering, or curiods object. • 

From our ignorance on several points, the precise manner in 
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which sexual selection acts is somewhat uncertain. Neverthe¬ 
less if those naturalists who already believe in the f mutability of 
species, will read the following chapters, they will, I think, agree 
with me, that sexual selection has played an important part in 
the history of the organic world. It is certain that amongst 
almost all animals there is a strugglo between the males for the 
possession of the female. This fact is so notorious that it vroul^ 
be superfluous to give instances, Hence the females have the 
opportunity of selecting one out of several males, on the suppo¬ 
sition that their mental capacity suffices for the exertion*of a 
choice. In many cassa special circumstances tend to make the 
struggle between the males particularly severe. Thus the males 
of our migratory birds generally arrive at their placfes of breeding 
before the females, so that many males are ready to aontend for 
each female. I am informed by Mr. Jenner Weir, that the bird- 
catchers assert that this is invariably the case with the nightin¬ 
gale and blackcap, and with rospect to the latter he can himself 
confirm the statement. 

Mr. Swaysland of Brighton has been in the habit, during the 
last forty years, of catching our migratory birds on their first 
arrival, and he has never known the females of any species to 
arrive before their males. During ono spring ho shot thirty-nine 
males of Kay’s wagtail (Budytea Bait) before ho saw a single 
female. Mr. Gould has ascertained by the dissection of those 
snipes which arrive the first in this country, that the males come 
before the females. And tho like holds good with most of the 
migratory birds of tho United States.' Tho majority of the male 
salmon in our rivers, on coming up from tho sea, are ready to 
breed before the females. So it appears to bo with frogs and 
toads. Throughout the great class of insects tho males almost 
always are the first to emergo from the pupal state, so that they 
generally abound for a timo before any females can be seen. 8 
The cause of this difference between the males and females in 
their periods of arrival and maturity is sufficiently obvious. 
Those males which annually first migratod into any country, or 
which in the spring were first ready to breed, or were the most 
eager, would leavo tho largest number of offspring; and these 

* J. A. Allen, on the ‘ Siammals rorlite plants are dichogamous; that 

and Winter Birds of Florida,’ Bull, is, their male and female organs are 
Comp. Zoology, Harvard College, p. not ready at the same time, so that 
288. they cannot be self-fertilised. Now 

• Even with those plants in which in such flowers, the pollen is in 
the seses are separate, the emale general matured before the stigma, 
flowers are generally mature be- though there are exceptional cases 
fore the 'female. As first shewn in which the female organa era 
by C. K. Spreugel, many hermaph- beforehand. 
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would tend to inherit similar instincts and constitutions. It 
must be borqj in mind that it would have been impossible to 
change very materially the time of sexual maturity in the 
females, without at the same time interfering with the period ol 
the production of the young—a period which must be determined 

S tho seasons of the year. On the whole there can bo no doubt 
it ( with almost all animals, in which the sexes are separate, 
there is a constantly recurrent struggle between the males for 
the possession of the females. 

Our difficulty in regard to sexual selection lies in understand¬ 
ing how it is that the males which conquee other males, or those 
which prove the most attractivesto tho females, leavo a grater 
nSmber of Offspring to inherit their superiority than thoir 
beaten and less attractive rivals. Unless this result does follow, 
tho characters which give to certain males an advantage over 
others, could not be perfected and augmented through sexual 
selection. When tho sexes exist in exactly oqual numbers, tho 
worst-endowed males will (except where polygamy prevails), 
ultimately find females, and leavo as many offspring, as well 
fitted for their general habits of life, as tho best-endowed males. 
Prom various facts and considerations, I formerly inferred that 
with most animals, in which secondary sexual characters are 
well developed, tho males considerably excecdod tho fomalcs in 
number; but this is not by any means always truo. If the 
males were to the females as two to ono, or as three to two, or 
oven in a somewhat lower ratio, the whole affair would bo 
simple; for the hotter-armed or more attractive males would 
leavo tho largest number of offspring. But after investigating, 
as far as possible, the numerical proportion of tho sexes, I do not 
believe that any great inequality in numlicr commonly exists. 
In most cases sexual selection appears to have been effective in 
the following manner. 

Let us take any species, a bird for instanco, and divide tho 
females inhabiting a district into two equal bodies, tho one 
consisting of the more vigorous and better-nourished individuals, 
and the othor of tho less vigorous and healthy. The former, 
thero can be little doubt, would 1» ready to breed in tho spring 
beforo the others; and this is tho opi»ion of Mr. Jenner Weir, 
who has carefully attended to the habits of birds during many 
years. There can also be no doubt that the most vigorous, 
best-nourished and earliest breeders would on an average 
succeed in rearing the largest number of fine offspring. 7 The 
males, as wo have seen, are gcnerall^ready to breed before the 

’ Here ia excellent evidence on an experienced ornilhoTogiat. Mr. 
the character of the offspring from .1. A. Allen, in apeaking (‘ Mammala 
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females; the strongest, and with some species the tot armed of 
the males, drive away the weaker; and the former would then 
unite with the more vigorous and better-nourished females, be¬ 
cause they are the first to breed.* Such vigorous pairs would 
surely rear a larger number of offspring than the retarded 
females, which would be compelled to unite with the conquer©^ 
and loss powerful males, supposing the sexes to ( be numerically 
equal; and this is all that is wanted to add, m the course t>f 
successive generations, to the size, strength and courage of the 
males, or to improve their weapons. ® 

But in very many cases the males which conquer their rivals, 
do not obtain possession 9 f the females, independently of the 
choice of the latter. Tho courtship of animals is 'ny no meafis 
so simple and short an affair as might be thought. The 
females are most excited by, or prefer pairing with, the more 
ornamented males, or those which are the best songsters, or play 
the best antics; but it is obviously probable that they would 
at the same time prefer tho more vigorous and lively males, and 
this has in somo cases been confirmed by actual observation.* 
Thus the more vigorous females, which aro tho first to breed, will 
have tho choice of many males; and though they may not always 
select tho strongest or best armed, they will select those which 
aro vigorous and well armed, and in other respects the most at¬ 
tractive. Both soxes, therefore, of such early pairs would as abovo 
explained, havo an advantage over othors in rearing offspring; and 
this apparently has sufficed during a long course of generations 
to add not only to the strength and fighting powers of tho males, 
but likewise to thoir various ornaments or other attractions. 

In the converso and much rarer case of tho males selecting 
particular females, it is plain that those which wore the most 
vigorous and had conquered others, would have the freest 
choice; and it is almost certain that they would select vigorous 
as well as attractive females. Such pairs would have an advan- 


aud Winter Birds of K. Florida,’ 
p. 229) of the later broods, after the 
accidental destruction of the first, 
says, that these “ are foumt to be 
“ smaller and paler-coloured than 
“ those hatched earlier in the sca- 
“ son. In cases where several broods 
“ aro reared each year, as a general 
“ rule the birds of the earlier broods 
“ seem in all respects the most $*r- 
“ feet and jigorous.” i 

• Hermann Muller has come to 
this same conclusion with respect 


to those female bees which are the 
first to emerge from the pupa each 
year. See his remarkable essay, 
‘Anwendung den Darwin’schen LAirc 
auf Bienen, ‘ Vcrh. d. V. Jahrg.’ 
xiix. p. 45. 

’ With respect to poultry, I have 
received information, hereafter to 
be given, to this effect. F.ven with 
biids, such as pigeons, which pair 
for life, the female, as I hear from 
Mr. Jenner Weir, will desert her 
mate if he is injured or grows weak. 
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tage in rearing offspring, more especially if the male had the 
power to defend the female daring the pairing-season as occurs 
with some of tne higher animals, or aided her in providing for 
the young. The same principles would apply if each sex pre¬ 
ferred and selected certain individuals of the opposite sex; 
supposing that they selected not only tho more attractive, but 
likewise the more vigorous individuals. 

• 

Numerical Proportion of the Two Pexes .—I have remarked that 
sexuA selection would be a simple affair if the males were con¬ 
siderably more numerous than tho females.* Hence I was lo<L to 
investigate, as far as I could, th* proportions between tho wo 
sc3bs of as rflany animals as possiblo; but tho materials are 
scanty. I “will here give only a brief abstract of tho results, 
retaining tho details for a supplementary discussion, so ns not 
to interfere with tho course of my argument. Domesticated 
animals alono afford tho means of ascertaining the propor¬ 
tional numbers at birth; but no records have been specially 
kept for this purpose. By indirect means, however, I havo 
collected a considerable body of statistics, from which it appears 
that with most of our domestic animals tho sexes are nearly 
equal at birth. Thus 25,060 births of race-horses havo been 
recorded during twenty-ono years, and the male births were 
to tho female births as 99'7 to 100. In greyhounds the in¬ 
equality is greater than with any other animal, for out of 6878 
births during twelvo years, the male births were to the femalo 
as HO’l to 100. It is, however, in somo degree doubtful 
whether it is safe to infer that tho proportion would 1)0 the same 
under natural conditions as under domestication; for slight and 
unknown differences in tho conditions affect tho proportion of 
the sexes. Thus with mankind, tho male births in England 
nre as 104 5, in Itussia as 108 9, and with tho Jews of Livonia as 
120, to 100 femalo births. But I shall recur to this curious jioint 
of the excess of malo births in the supplement to this chapter. At 
tho Capo of Good Hope, however, male children of European 
extraction have been born during several years in the proportion 
of between 90 and 99 to 100 female children. 

For our present purpose we are concerned with tho proportion 
of the sexes, not only at birth, but also at maturity, and this 
adds another clement of doubt; for it is a well-ascertained fact 
that with man the number of males dying before or during birth, 
and during the first few years of infancy, is considerably larger 
than that of females. So it almost ccftainly is with male lambs, 
and probably with some other ani mals. the males of some species 
kill one another by fighting; or they drive one another about 
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until they become greatly emaciated. They must .also - be often 
exposed to various dangers, whilst wandering about in eager 
search for the females. In many kinds of fish r the males are 
much smaller than the females, and they are believed often to be 
devoured by the latter, or by other fishes. The females of 
some birds appear to die earlier than the males; they are 
also liable to be destroyed on their nests, or whilst in charge 
of their young. With insects the female larvse r are often farger 
than those of the males, and would consequently be more likely 
to be devoured. In some cases the mature females art! less 
active and less rapid, in their movements than the males, and 
colLld not escape so well from danger. Hence, with animals in a 
state of nature, wo must^ely on mere estimation, in order* to 
judge of the proportions of the sexes at maturity; and this is 
but little trustworthy, except when the inequality is strongly 
marked. Nevertheless, as far as a judgment can be formed, we 
may conclude from the facts given in the supplement, that the 
males of somo fow mammals, of many birds, of some fish and 
insects, are considerably more numerous than the females. 

The proportion between the sexes fluctuates slightly during 
successive years: thus with raco-horses, for every 100 mares born 
the stallions varied from 1071 in ono year to 92 6 in another year, 
and with greyhounds from 116'3 to 95'3. But had larger num¬ 
bers been tabulated throughout an area more extensive than 
England, those fluctuations would probably havo disappeared; 
and such as they are, would hardly suffice to lead to effective 
soxual selection in a state of nature. Nevertheless, in the cases 
of some fow wild animals, as shown in the supplement, the 
proportions seem to fluctuate either during different seasons 
or in different localities in a sufficient degree to lead to such 
selection. For it should bo observed that any advantage, 
gainod during certain years or in certain localities by those males 
which wero able to conquer their rivals, or wero tho most 
attraotivo to tho females, would probably be transmitted to the 
offspring, and would not subsequently be eliminated. During 
tho succeeding seasons, when, from the equality of the sexes, 
every male was able to procure a female, the stronger or more at¬ 
tractive males previously produced would still have at leaht as 
good a chance of leaving offspring as tho weaker or less attractive. 

Polygamy .—The practice of polygamy leads to the same results 
as would follow from an actual inequality in tho number of the 
sexes; for if each male secures two or more females, many males 
cannot pair; and the latter assuredly will be the weaker or less 
attractive individuals. Many mammals and some few birds are 
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polygamous, but with animals belonging to the lower classes 1 
hare found no evidence of this habit. The intellectual powers 
of such aninfels are, perhaps, not sufficient to lead them to 
collect and guard a harem of females. That some relation exists 
between polygamy and the development of secondary sexual 
characters, appears nearly certain; and this supports the view 
that a numerical preponderance of males would be eminently 
favourable to tUfe action of sexual selection. Nevertheless many 
animals, which are strictly monogamous, especially birds, display 
stroigfly-marked secondary sexual characters; whilst some few 
animals, which aro polygamous, do not have such characters. 

We will first briefly run through the mammals, and then tSru 
to*birds. Tljp gorilla seems to be polygamous, and tho male 
differs considerably from fhe female; so it is with somo baboons, 
which live in herds containing twice as many adult females as 
males. In South America the Mycetca amiyu presents well- 
marked sexual differences, in colour, beard, and vocal organs; 
and the male generally lives with two or threo wives: tho male 
of the Cibtis cnpucinus differs somewhat from tho female, and 
appears to be polygamous. 10 Little is known on this head with 
respect to most other monkeys, but somo species aro strictly 
monogamous. The ruminants are eminently polygamous, and 
they present sexual differences more frequently than almost any 
other group of mammals; this holds good, especially in their 
weapons, but also in other characters. Most deer, cattle, and 
sheep aro polygamous; as are most antelopes, though some aro 
monogamous. Sir Andrew Smith, in speaking of tho antelopes 
of South Africa, says that in herds of about a dozen there was 
rarely more than ono maturo male. The Asiatic Antilopn rniyu 
appears to bo tho most inordinate polygamist in the world; for 
Pallas" states that the male drives away all rivals, and collects a 
herd of about a hundred femalos and kids together; tho female 
is hornless and has softer hair, but does not otherwise differ 
much from tho male. The wild horso of tho Falkland Islands and 
of tho Western Statos of N. America is polygamous, but, except 
in his greater size and in the proportions of his laxly, differs but 
little from the mare. The wild boar presents well-marked sexual 

10 \)n the Gorilla, Savage and Fasc. lilt 1777, p. 29. .Sir Andrew 
Wyman. ‘Boston Journal of Nat. Smith, 1 Illustrations of the Zoology 
Hist.’vol. v. 1845-47, p. 423. On of S. Africa,’ 1849, pi. 29, on the 
Cynocephalus, Brehm,‘lllust.Thier- Kobus. Owen, in his ‘ Anatomy nt 
leben,' B. i. 1864, s. 77. On My- Vertebrates ’ (vol. iii, 1868, p. 633) 
cetes, Rengger,‘Naturgesch.: Saugc- gives a table shewing incidentally 
thiere von Paraguay,’ 1830, s. 14, which species of antelopes are gre- 
20. Cebus, Brehm, ibid. «. 108. garioua? 

11 Pallas, ‘Spicilegia Zoolog.,’ 
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characters, in his great tusks and some other points. In Europe 
and in Indiia he leads a solitary life, except during the breeding- * 
season; but as is believed by Sir W. Elliot, who lias had many 
opportunities in India of observing this animal, he consorts at 
this season with several females. Whether this holds good 
in Europe is doubtful, but it is supported by some evidence. • 
The adult nmlo Indian elephant, like the boar, passes much bf 
his time in solitude; but as Dr. Campbell states, when*wjth 
others," it is rare to find moro than one male with a whole herd 
" of femalesthe larger males expelling or killing the smaller 
and weaker ones. The male differs from the female in his immense 
tuiks, greater sizo, strength, and endurance; so great is the 
difference in these respects, that the males whm caught Are 
valued at one-fifth moro than the females. 1 ’ The sejes of other 
pachydermatous animals differ very little or not at all, and, as 
far as known, thoy are not polygamists. Nor havo I heard of any 
species in tho Orders of Cheiroptera, Edentate, Insectivora and 
Rodents being polygamous, excepting that amongst tho Rodents, 
tho common rat, according to some rat-eatehors, lives with several 
females. Nevertheless tho two sexes of some sloths (Edentata) 
differ in the character and colour of certain patches of hair on 
their shouldors. 13 And many kinds of bats (Cheiroptera) present 
well-marked sexual differences, chiefly in tho males possessing 
odoriferous glands and pouches, and by their being of a lighter 
colour. 14 In tho great order of Rodents, as far as I can learn, 
the sexes rarely differ, and when they do so, it is but slightly in 
tho tint of tho fur. 

As I hear from Sir Andrew Smith, tho lion in South Africa 
sometimes lives with a singlo female, but generally with more, 
and, in one case, was found with as mauy as five females; so 
that he is polygamous. As far as I can discover, ho is tho only 
polygamist amongst all tho terrestrial Carnivora, and ho alono 
presents well-marked soxual characters. If, however, we turn 
to tho marino Carnivora, as we shall hereafter see, tho case is 
widely different; for many species of seals offer extraordinary 
sexual differences, and thoy are eminently polygamous. Thus, 
according to Peron, tho male sea-elephant of tho Southern Ocean 
always possesses sovorijl females, and the sea-lion of Forster is 
said to be surrounded by from twenty to thirty females. In the 
North, the male sea-bear of Steller is accompanied by even a 

13 l>r. Campbell, in * Proc. Zoo- 13 Dr. Gray, in 1 Annals ami 
log. Soc.’ 186y, p. 138, Sec also an Mag. of Nat. Hist.’ 1871, p. 302. 
interesting paper, by tieut. John- 14 See Dr. Dobson’s excellent 
atone, St ‘ Proc. Asiatic 'Soc. of paper, in ‘ Proc. Zoolog. Soc.’ 1873, 
Dengal,’ May, 1888. p. 241, 
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greater number of females. It is an interesting fact, as Dr. 
Gill remarks^ 5 that in the monogamous species, “or those 
“ living in small communities, there is little difference in size 
“ between the males and females; in the social species, or rather 
« those of which the males have harems, the males are vastly 
“ larger than the females.” 

* Amongst birtjp, many spocies, tho sexes of which differ greatly 
frsni jack other, are certainly monogamous. In Great Britain 
wo seo well-marked sexual differences, for instance, in tho wild- 
duclf which pairs with a singlo female, tho common blackbird, 
and the bullfinch which is said to pair for' life. I am informed 
by Mr. Wallaco that tho like' is true of tho Chatterers or 
Cfltingid® of South America, and of many othor birds. In several 
groups I liave not been able to discover whether tho species aro 
polygamous or monogamous. Lesson says that birds of paradise, 
so remarkable for their sexual differences, are polygamous, but Mr. 
Wallace doubts whether ho had sufficient evidenco. Mr. Salvin 
tells mo he has been led to believe that humming-birds are 
polygamous. Tho male widow-bird, remarkable for his caudal 
pluuios, certainly seems to l® a polygamist. 111 I have been 
assured by Mr. Jenncr Weir and by others, that it is somewhat 
common for three starlings to frequent tho samo nest; but 
whether tliis is a caso of polygamy or polyandry has not been 
ascertained. 

Tho Gallinacem exhibit almost as strongly marked sexual 
differences as birds of paradise or humming-birds, and many of 
t tho species aro, as is well known, polygamous; others being 
strictly monogamous. What a contrast is presented between tho 
sexes of tho polygamous peacock or pheasant, and tho mono¬ 
gamous guinea-fowl or partridgo! Many similar cases could 1® 
given, as in the grouso tribe, in which tho males of tho poly¬ 
gamous capereailzio and black-cock differ greatly from tho 
females; wliilst tiro sexes of the monogamous red grouse and 
ptarmigan differ very little. In tho Cursores, except amongst 
tho bustards, few species offer strongly-marked sexual dif¬ 
ferences, and tho great bustard (Otis tardn) is said to bo poly¬ 
gamous. With tho Grallatoros, oxtremoly few species differ 
sexffally, but tho ruff ( Machetes pw/n • x) affords a marked 

15 The Eared Seals, ‘American Great Bustard, see I* Lloyd, ‘Game 
Naturalist,* vol. iv., Jan. 1871. Birds of Sweden,* 1867, |.. 1», and 

'• ‘The Ibis,’ vol. iii. 1861 p. 182. Montagu and Selby speak of 
r 133, on the Progne Widow-bird, the Black Grouse as polygamous 
See also on the IVdua axiilaris, and of the Red Grouae aa mono- 
ibid. vol. ii. 1860, p. 211. On the gamoiu. * 

polygamy of the Capercaillie and ^ 
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exception, and this species is believed by Montagu to be a 
polygamist. Hence it appears that amongst birds there often 
exists'a close relation between polygamy and the development of 
strongly-marked sexual differences. I asked Mr. Bartlett, of the 
Zoological Gardens, who has had very large experience with 
birds, whether the male tragopan (ono of the Gallinacese) w^s 
polygamous, and I was struck by his answering, “I dg not 
" know, but should think so from his splendid colours.” • 

It deserves notice that the instinct of pairing with a single 
female is easily lost under domestication. The wild-difck is 
strictly monogamous, the domestic-duck highly polygamous. 
The Bev. W. D. Fox infoms me that out of some lialf-tamed 
wild-ducks, on a large pond in his neighbourhood, so m&ny 
mallards were shot by the gamokeeper that only one-was left for 
every seven or eight females; yet unusually large broods wero 
roared. The guinea-fowl is strictly monogamous; but Mr. Fox 
finds that his birds succeed best when he keeps one cock to two 
or three hens. Canary-birds pair in a state of nature, but the 
breeders in England successfully put one male to four or five 
females. I havo noticed these cases, as rendering it probable 
that wild monogamous species might readily become either 
temporarily or permanently polygamous. 

Too little is known of the habits of reptiles and fishes to enable 
us to speak of their marriage arrangements. The stickle-back 
(Gasterosteus), however, is said to bo a polygamist ; 17 and the 
male during the breeding season differs conspicuously from the 
female. 

To sum up on tlio means through which, as far as we can 
judge, sexual selection has led to tho development of secondary 
sexual characters. It has been shown that the largest number 
of vigorous offspring will be reared from tho pairing of tho 
strongest and best-armed males, victorious in contests over 
other males, with the most vigorous and best-nourished females, 
which are the first to breed in the spring. If such females select 
the more attractive, and at the samo time vigorous males, they 
will rear a larger number of offspring than the retarded females, 
which must pair with the less vigorous and less attractive 
males. So it will be it the more vigorous males select tho tnore 
attractive and at the same time healthy and vigorous females: 
and this will especially hold good if tho male defends the 
female, and aids in providing food for the young. The ad- 
vantage thus gained by the more vigorous pairs in rearing e 
larger number of offspring has apparently sufficed to render 
sexual selection efficient But a large numerical preponderance 

,T Noel Humphreys, * River Gardens,’ 1857. 
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males over females will be still more efficient; whether the 
■eponderance is only occasional and local, or permanent; 
hether it odors at birth, or afterwards from the greater de¬ 
ruction of the females; or whether it indirectly follows from 
16 practice of polygamy. 

' The Male generally more modified than the Female .—Throughout 
ic animal kingaom, when the sexes differ in external appearance, 
, is, with rare exceptions, the male which has been the more 
lodftied; for, generally, the female retains a closer resemblance 
3 the young of her own species, and to other adult members of 
he same group. The cause of ^his seems to lie in the males 
Oilmost all animals having strongeifpnssions than the females, 
lence it in the males that fight together and sedulously display 
heir charms before the females; and the victors transmit their 
mperiority to their male offspring. Why both sexes do not thus 
icquire the characters of their fathers, will be considered hore- 
tfter. That the males of all mammals eagerly pursuo the 
.eraales is notorious to every one. So it is with birds; but many 
;ock birds do not so much pursue the hen, as display their 
plumage, perform strange antics, and pour forth thoir song in 
her presence. The male in the few fish observed seems much 
moro eager than tlio female; and the same is true of alligators, 
anil apparently of Batracliians. Throughout the enormous class of 
insects, as Kirby remarks, 18 “ tho law is, that the malo shall seek 
“ the female." Two good authorities, Mr. Blackwall and Mr. C. 
Spenco Bate, tell me that the males of spiders and crustaceans 
arc moro active and moro erratic in their habits than the females. 
When the organs of sense or locomotion are present in the one 
sex of insects and crustaceans and absent in tho other, or when, 
as is frequently the caso, they aro moro highly developed in tho 
ono than in tho other, it is, as far as I can discover, almost 
invariably the male which retains such organs, or has them most 
developed; and this shews that tho malo is tho moro active 
member in the courtship of the sexes. 18 

18 Kirby and Spence, ‘ Introdue- females of this apeciea are impreg- 
tio» to Entomology,’ rol. iii. 1826, nated by the males which are bora 

342. » in the lame cells with them; but 

19 One parasitic Hymenopterous it is much more probable that the 
insect (Westwood, 1 Modern Class, of females visit other cells, so that 
Insects,’ vol. ii. p. 160) forms nn close interbreeding is thus avoided, 
exception to the rule, 21 s the male We shall horeafter meet in various 
has rudimentary wings, and never claves, with a few exceptional cases, 
quits the cell in which it is born, in which the female, instead of tho 
whilst the female has well-developed male,* is the seeker and wooer, 
wings. Audouin believes that the 
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The female, on the other hand, with the rarest exceptions, is 
ess eager than the male. As the illustrious Hunter * long ago 
ibserved, she generally “ requires to bo courtedAtie is coy, and 
nay often be seen endeavouring for a long time to escape from 
,he male. Every observer of the habits of animals will be able 
a call to mind instances of this kind. It is shown by various 
'acts, given hereafter, and by the results fairly attributable fo 
lexual selection, that the female, though compafatively pa&ise, 
;onorally exerts some choice and accepts one male in preference 
» others. Or she may accept, as appearances would sometimes 
ead us to believe, not the male which is the most attractive to 
aer; but the one which is the lgast distasteful. The exertion of 
;omo choice on the part <of the female seems aUaw almost* Os 
general as the eagerness of the male. * 

Wo are naturally led to enquire why the male, in so many and 
juch distinct classes, has become more eager than the female, so 
shat he searches for hor, and plays the more active part in court- 
ihip. It would be no advantage and some loss of power if each 
sox searched for the other; but why should tho male almost 
always be tho seeker? Tho ovules of plants after fertili¬ 
sation havo to be nourished for a time; henco tho pollen is 
necessarily brought to tho female organs—being placoll on the 
stigma, by moans of insects or the wind, or by the spontaneous 
movements of tho stamens; and in tho Algaa, &c., by the loco¬ 
motive power of tho antherozooids. With lowly-organised 
aquatic animals, permanently affixed to tho same spot and having 
thoir soxos separato, tho malo clement is invariably brought to 
tho female; and of this wo can seo tho reason, for even if the 
ova wero detached* before fertilisation, and did not require 
subsequent nourishment or protection, thero would yet bo greater 
difficulty in transporting them than tho male element, because, 
being larger than the latter, thoy are produced in far smaller 
numbers. So that many of tho lower animals are, in this re¬ 
spect, analogous with plants. 21 Tho males of affixed and aquatic 
animals having been led to emit their fertilising element in 
this way, it is natural that any of their descendants, which 
rose in tho scale and became locomotive, should retain tho same 
habit; and they would approach tho female as closely as pos¬ 
sible, in order not to risk tho loss of the fifrtilising element in a 
long passage of it through the water. With some few of the lower 

*• ‘Essay* anti Observations.’ of the male and female reproductive 
edited by Owen, vol. i. 1861, p. cells, remarks, “ verhalt sich die 
194. * “ eine bei der Vereinigung activ, 

,l Prof. Sachs (‘ Lehrbucft der “ . . . die audere erscheint bei der 
BoUnik,' T870, s. 633) in speaking “ Vereinigung passiv.” 
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animals, the females alone are fixed, and the males of these must 
be the seekers. But it is difficult to understand why the males of 
species, of which the progenitors were primordially froo, should 
invariably have acquired the habit of approaching the fomales, 
instead of being approached by them. But in all cases, in order 
that the males should seek efficiently, it would be necessary that 
they should be jndowed with strong passions; and the acquire¬ 
ment of such passions would naturally follow from tho more 
eager leaving a larger number of offspring than the loss eager. 

Tfle great eagerness of the males has thus indirectly led to their 
much more frequently developing secondary soxual characters 
than the females. But tho. envelopment of such characters 
w%uld be mush aided, if the males wtiro more liable to vary than 
tho females—as I concluded they wore—after a long study of 
domesticated animals. Von Natliusius, who has had very wide 
experience, is strongly of tho same opinion. 2 ' Good evidenco also 
in favour of this conclusion can bo produced by a comparison 
of the two sexes in mankind. During tho Novara Expedition 23 
a vast number of measurements was made of various parts of the 
body in different races, and thc«mcn wero found in almost overy 
caso to present a greater rango of variation than tho women; but I 
shall have to recur to this subject in a future chapter. Mr. J. 
Wood, 21 who has carefully attended to tho variation of the muscles 
in man, puts in italics tho conclusion that" tho greatest number of 
*' abnormalities in each subject is found in tho males.” Ho had 
previously remarked that “altogether in 102 subjects, tho varieties 
“ of redundancy wero found to bo half as many again as in 
“ females, contrasting widely with tho greater frequency of 
“ deficiency in females beforo described.” Professor Slacalister 
likewise remarks 25 that variations in the muscles “ are probably 
“ more common in males than females.” Certain muscles which 
are not normally present in mankind are also more frequently 
developed in tho male than in the female Bex, although exceptions 
to this rule aro said to occur. Dr. Burt Wilder” has tabulated 
tho cases of 152 individuals with supernumerary digits, of which 
86 wero males, and 39, or less than half, females, tho remaining 
27 being of unknown sex. It should not, however, bo overlooked 
• 

12 * Vortrage iilier , Viehzucht,' my ^Variation of Animals and 
1872, i>. 63. 1'lanta under Domestication,’ vol, n. 

“ * Reise der Novara: Anthro- 1868, p. 75. 
polog. Theil,’ 1867, a. 216-269. 24 1 Proceeding* Royal Sot.' vol. 

results were calculated by Dr. xvi. July 1868, pp. 519 and 524. 
sbach from measurements made 25 ‘ Proc. Royal Irish Academy,’ 
Drs. K. Scherzer and Schwarz, ret. i. 1868, p. 123. 
the greater variability of the 1 Massachusetts Medical Soc.' 

lee of domesticated animals, see vol. ii. No. 3, 1868, p. 9l 
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that women would more frequently endeavour to conceal a 
deformity of this kind than men. Again, Dr. L. Meyer asserts that 
the ears of man are more variable in form than those of woman.® 
Lastly the temperature is more variable in man than in woman.® 

The cause of the greater general variability in the male sex, 
than in the female is unknown, except in so far as secondary 
sexual characters are extraordinarily variable, and are usually 
confined to the males; and, as we shall presently see, this fact is 
to a certain extent, intelligible. Through the action of sexual 
and natural selection male animals have been rendered in Wy 
many instances widoly different from their females; but in¬ 
dependently of selection tho twip sexes, from differing constitu¬ 
tionally, tend to vary in it somewhat different rtianncr. Tlfe 
female has to expend much organic matter in tho formation of 
her ova, whereas the male expends much force in fierce contests 
with his rivals, in wandering about in search of the female, in 
exerting his voice, pouring out odoriferous secretions, &c.: and 
this expenditure is generally concentrated within a short period. 
The great vigour of tho male during the season of love seems 
often to intensify his colours, independently of any marked dif¬ 
ference from the female. 2 * In mankind, and even as low down 
in tho organic scalo as in the Lepidoptera, the temperature of the 
body is higher in the male than in the fcmalo, accompanied in the 
caso of man by a slower pulse. 30 On tho whole the expenditure 
of mattor and forco by the two soxes is probably nearly equal, 
though effected in very different ways and at different rates. 

From tho causes just specified tho two sexes can hardly fail to 
diffor somewhat in constitution, at least during the breeding 
season; and, although they may bo subjected to exactly the 
samo conditions, they will tend to vary in a different manner. 
If such variations aro of no servico to either sex, they will not be 
accumulated and increased by sexual or natural selection. Never¬ 
theless, they may bccomo permanent if tho exciting cause acts 


** ‘Archiv filr Path. Anat. und 
Phys.’ 1871, p. 488. 

” The conclusion* recently ar¬ 
rived nt by Dr. J. Stockton Hough, 
on the temperature of mra, aro 
given in the ‘ Pop. Science Keview,’ 
Jan. 1st, 1874, p. 97. 

*• Prof. Mantegai«t is inclined 
to believe (‘ Letters a Carlo Darwin,’ 
* Archivio per l* Anthr opolngia,' 
1871, p. 306) that the bright 
colours, common in so many -iale 
animals, ar t due to the presence 


and retention by them of the sperm¬ 
atic fluid; but this can hardly be 
the case; for many male birds, for 
instance young pheasants, becogie 
brightly coloured in the autumn of 
their first year. 

*• For mankind, see Dr. J. Stock- 
ton Hough, whose conclusions aro 
given in the ‘ Pop. Science Review,' 
1874, p. 97. See Girard’s observa¬ 
tions on the Lepidoptera, as given 
in the ‘ Zoological Record,’ 1869, p. 
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permanently; and in accordance with a frequent form of inheri¬ 
tance they may be transmitted to that sex alone in which they 
first appeared. In this case the two sexes will come to present 
permanent, yet unimportant, differences of character. For 
instance, Mr. Allen shews that with a large number of birds 
inhabiting the northern and southern United States, the speci- 
nion%from the »uth are darker-coloured than those from the 
north; and this seems to bo the direct result of the difference in 
temp^ature, light, &c., between the two regions. Now, in some 
few cases, the two sexes of the same species appear to have been 
differently affected ; in tho AyeUxut phoeniceus the males have ly)d 
their colours greatly intensified ih th%south; whereas with Car- 
dim<Us viryinianus it is the females which have been thus affected; 
with Quisc/hus major the females have been rendered extremely 
variable in tint, whilst tho males remain nearly uniform.* 1 

A few exceptional cases occur in various classes of animals, in 
which the females instead of tho males have acquired well 
pronounced secondary sexual characters, such as brighter colours, 
greater size, strength, or pugnacity. With birds tlioro has some¬ 
times been a complete transposition of tho ordinary characters 
proper to each sex; the females having becomo tho moro eager 
m courtship, tho males remaining comparatively passive, but 
apparently selecting the moro attractive females, as wo may infer 
from tho results. Certain hen birds havo thus been rendered 
more highly coloured or otherwise ornamented, as well as moro 
powerful and pugnacious than tho cocks; these characters being 
transmitted to tho female offspring alono. 

It may bo suggested that in somo cases a doublo process of 
selection has been carried on; that the males havo selected 
the moro attractive females, and tho latter the moro attractive 
males. This process, however, though it might lead to the 
modification of both sexes, would not make tho ono sex 
different from the other, unless indeed their tastes for the beauti¬ 
ful differed; but this is a supposition too improbable to lio worth 
considering in tho caso of any animal, excepting man. Thcro 
arc, howover, many animals in which the sexes resemblo each 
othgy, both being furnished with the samo ornaments, which 
analogy would lead vw to attribute to'tho agency of sexual 
selection. In such cases it may bo suggested with more plausi¬ 
bility, that there has been a double or mutual process of sexual 
selection; tho more vigorous and precocious females selecting 
the more attractive and vigorous mates, tho latter rejecting all 
except tho more attractive females. IJut from what we know 

'* ‘ Mammal* and Birds of £. Florida,’ pp. 234, 280, 295. 

ia 
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of the habits of animals, this view is hardly probable, for the 
male is generally eager to pair with any female. It is more 
probable that the ornaments common to both sexes were acquired 
by one sox, generally the male, and then transmitted to the off¬ 
spring of both sexes. If, indeed, during a lengthened period the 
males of any species were greatly to exceed the females jn 
number, and then during another lengthened period, but ynder 
different conditions, the reverse were to occur, a double, but. 
not simultaneous, process of sexual selection might easjjy be 
carried on, by which the two sexes might bo rendered widely 
different. 

We shall hereafter see tha« many animals exist, of winch 
neither sex is brilliantly coloured or provided with’ special orna¬ 
ments, and yet the members of both sexes or of one 'hlone have 
probably acquired simple colours, such as white or black, through 
sexual selection. The absenco of bright tints or other ornaments 
may bo the result of variations of tho right kind never having 
occurred, or of tho animals themselves having preferred plain 
black or white. Obscure tints have often been developed 
through natural selection for the sake of protection, and the 
acquirement through sexual selection of conspicuous colours, 
appears to havo been sometimes checked from tho danger thus 
incurred. But in other cases the males during long ages may 
have struggled together for tho possession of tho females, and 
yet no effect will have been produced, unless a larger number of 
offspring were left by the more successful males to inherit their 
superiority, than by the loss successful: and this, as previously 
shown, depends on many complox contingencies. 

Sexual selection acts in a less rigorous manner than natural 
selection. The latter produces its effects by the life or death at 
all ages of the more or less successful individuals. Death, indeed, 
not rarely ensues from the conflicts of rival males. But generally 
the less successful male merely fails to obtain a female; or obtains a 
retarded and less vigorous female later in tho season, or, if poly¬ 
gamous, obtains fewer femalos; so that they leave fewer, less vigor¬ 
ous, or no offspring. In regard to structures acquired through 
ordinary or natural selection, there is inmost cases, as long as the 
conditions of life remain the same, a limit to the amount of 
advantageous modification in relation to certain special purposes; 
but in regard to structures adapted to make one male victorious 
over another, either in fighting or in charming the female, there 
is no definite limit to the amount of advantageous modification; 
so that as long as the prqper variations arise the work of sexual 
selection' will go on. This circumstance may partly account for 
the frequent and extraordinary amount of variability presented 
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by secondary sexual characters. Nevertheless, natural selectioi 
will determine that such characters shall not ho acquired by tlx 
victorious males, if they would be highly injurious, cither te 
expending too much of their vital powers, or by exposing then 
to any great danger. The development, however, of certaii 
structures—of the horns, for instance, in certain stags—has beei 
carried to a wonderful extremo; and in some cases toanextrenu 
which, as far as tho goneral conditions of life are concerned 
mu4 be slightly injurious to tho male. Prom this fact we lean 
that tho advantages which favourod males derive from conquer¬ 
ing other males in battle or courtship, and thus leaving c 
numerous progony, nro in tho loifg ruji greater than thoso dernccl 
from rathor more perfect adaptation to their conditions of life. 
Wo shall further sec., and it could never havo been anticipated, 
that tho power to charm the female has sometimes been more 
important than the power to conquer other males in battle. 

LAWS OP INHERITANCE. 

In order to understand how sexual selection has acted on many 
animals of many classes, and in tho courso of ages has produced 
a conspicuous result, it is necessary to bear in mind tho Jaws of 
inheritance, as far as they aro known. Two distinct elements 
are included under the term “ inheritance tho transmission, 
und the development of characters; but as theso generally go 
together, tho distinction is often overlooked. Wo see this dis¬ 
tinction in thoso characters which aro transmitted through 
the early years of life, but aro dovolopcd only at maturity 
or during old age. Wo seo tho same distinction more clearly 
with secondary sexual characters, for theso nre transmitted 
through both sexes, though developed in ono alone. That they 
arc present in both sexes, is manifest when two species, having 
strongly-marked sexual characters, are crossed, for each trans¬ 
mits the characters proper to its own male and female sex to t la- 
hybrid offspring of either sex. The same fact is likewise mani¬ 
fest, when characters proper to the raalo are occasionally deve¬ 
loped in the female when she grows old or becomes diseased, 
as, for instance, wheg tho common henaissumes the flowing tail- 
feathers, hackles, comb, spurs, voice, and even pugnacity of the 
cock. Conversely, the same thing is evident, more or less plainly, 
with castrated males. Again, independently of old age or disease, 
characters are occasionally transferred from the male to the 
female, as when, in certain breeds t>f the fowl, spurs regularly 
appear in the young and healthy females. But in trut^ they are 
•imply developed in the female; for in every breed each detail 
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in the structure of the spur is transmitted through tire feint 
to her male offspring. Many cases will hereafter ba given, whe 
the female exhibits, more or less perfectly, characters proper 
the male, in whom they must have been first developed, and ttu 
transferred to the female. Tho converse - case of the first d 
velopment of characters in tho female and of transference to tl 
male, is less frequent; it will theroforo bo well hygivo one stril 
ing instance. With bees tho pollen-collecting apparatus is use 
by tho female alone for gathering pollen for the larv®, yqt i 
most of the species it is partially developed in the male 
to ( whom it is quite useless, and it is perfectly developei 
in the males of Bombus. or tho humble-bee. 8 *. As not f 
single other Hymenopterous insect, not even the wasp, which i 
closely allied to tho bee, is provided with a pollen-collecting 
apparatus, we havo no grounds for supposing that male beef 
primordially collected pollen as well as tho females; altbougt 
we have some reason to suspect that male mammals primordiallj 
suckled their young as well as tho females. Lastly, in all cases of 
reversion, characters aro transmitted through two, three, or many 
moro generations, and aro then developed under certain unknown 
favourable conditions. This important distinction between 
transmission and development will bo best kopt in mind by the 
aid of tho hypothesis of pangenosis. According to this hypothesis, 
every unit or cell of tho body throws off gcmmulos or undeveloped 
atoms, which aro transmitted to tho offspring of both sexes, and 
aro multiplied by self-division. Thoy may remain undeveloped 
during the early years of life or during successive generations; 
and their development into units or cells, liko those from which 
they wero derived, depends on thoir affinity for, and union 
with other units or cells previously developed in tho due order 
of growth. 

Inheritance at comspondiny Perio/h of Life .—This tendency 
is well established. A new character, appearing in a young 
animal, whether it lasts throughout life or is only transient, will, 
in general, reappear in tho offspring at the same ago and last 
for the same time. If, on tho other hand, a new character 
• appears at maturity, or even during old„ago, it tends to re¬ 
appear in the offspring at tho samo advanced ago. When devia¬ 
tions from this rule occur, tho transmitted characters much 
oftener appear before, than after tho corresponding age. As I 
have dwelt on this subject sufficiently in another work, 88 1 will 

P 

** H. Muller, ‘Anwendung der 88 ‘The Variation of Animals 
Darwia’schen Lehre,’ Stc. Verh. and Plants under Domestication,' 
d. n, V. Jnhrg. xxix. p. 42. vol. ii. 1866, p. 75. In the last 
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here merely give two or throe instances, for the sako of recalling 
the subject to^ho reader's mind. In several breeds of the Fowl, 
the down-covered chickens, the young birds in their first true 
plumage, and tho adults differ greatly from one another, as well 
as from their common paront-form, tho 0alius bankiva; and 
these characters are faithfully transmitted by each breed to their 
offspring at tho torresponding periods of life. For instance, the 
chickens of spangled Hamburgs, whilst covered with down, have 
a fef dark spots on tho head and rump, but are not striped 
longitudinally, as in many other breeds; in their first true plu¬ 
mage, “ they are beautifully pencilled,” that is each feathe^is 
traiisversely marked by numerodfc da^Jc bars; but in their second 
plumage tho fathers all become spangled or tipped with a dark 
round spot 34 Henco in this brood variations havo occurred at, 
and been transmitted to, three distinct periods of life. Tho 
Pigeon offers a more romarkablo case, because tho aboriginal 
parent species does not undergo any change of plumage with 
advancing ago, excepting that at maturity tho breast becomes 
more iridescent; yet there are breeds which do not acquire their 
characteristic colours until they havo moulted two, three, or 
four times; and these modifications of plumage are regularly 
transmitted. 


Inheritance at corresponding Seasons of the Year .—With animals 
in a state of nature, innumerable instances occur of characters 
appearing periodically at different soasons. We seo this in tho 
horns of the stag, and in the fur of arctic animals which becomes 
thick and white during the winter. Many birds acquire bright 
colours and other decorations during tho breeding-season alono. 
Pallas states, 85 that in Siberia domestio cattlo and horses become 
lighter-coloured during tho winter; and I havo myself observed, 
and heard of similar strongly marked changes of colour, that is, 
from brownish cream-colour or reddish-brown to a perfect white, 
in several ponies in England. Although I do not know that this 
tendency to chango the colour of tho coat during different seasons 


'hnpier but one, the provisional 
hy|f>the»is of pangenesis, above 
alluded to, is fully explained. 

14 These facts are given on the 
high authority of a great breeder, 
Mr. Teebay ; see Tegetmeier’s 4 Poul¬ 
try Book,’ 1868, p. 158. On the 
rharacters of chickens of different 
breeds, and on the breeds of the 
pigeon, alluded to in the following 
paragraph, see ‘Variation of Ani¬ 


mals,’ &c., vol. i. pp. 160, 249; 
vol. ii. % 77. 

85 ‘ Nova species Quadrupeduin e 
Glirium ordine,’ 1778, p. 7. On 
the transmission of colour by the 
horse, sec ‘ Variation of Animals, 
Sic., under Domestication,’ vol. i. p. 
51. *Also vol. ii. p. 71, for a gene¬ 
ral discussion on 4 Inheritance ae 
limited by .Sex.’ v 



230 


The Descen t of Man. 


Part II, 


is transmitted, yet it probably is so, as all shades of colour are 
strongly inherited by the horse. Nor is this form pf inheritance, 
as limited by the seasons, more remarkable than its limitation 
by age or sex. 

Inheritance as Limited hy Sex .—The equal transmission of 
characters to both sexes is the commonest form? of inheritance, 
at least with those animals which do not present strongly-marked 
sexual differences, and indeed with many of these. But characters 
are somewhat commonly transferred exclusively to that sex, in 
winch they first appear. Ample evidence on this head has been 
advanced in my work on ‘ Variation under Domestication,’ but a 
few instances may hore be given. There are breeds of the shdep 
and goat, in which the horns of tho male differ greatly in shape 
from those of tho female; and these differences, acquired, under 
domestication, are regularly transmitted to the same sex. As a 
rule, it is the females alone in cats which are tortoise-shell, 
the corresponding colour in the males being rusty-red. With 
most breeds of the fowl, the characters proper to each sex 
are transmitted to tho same sex alone. So general is this form 
of transmission that it is an anomaly when variations in certain 
breeds are transmitted oqually to both sexes. There are also 
certain sub-breods of the fowl in which the males can hardly be 
distinguished from ono another, whilst the females differ con¬ 
siderably in colour. The sexes of the pigeon in the parent-species 
do not differ in any external character; nevertheless, in certain 
domesticated breeds the male is coloured differently from the 
female. 38 The wattle in tho English Carrier pigeon, and tho crop 
in the Poutor, are moro highly developed in the malo than in the 
female; and although these characters have been gained through 
long-continued selection by man, the slight differences between 
tho sexes are wholly due to the form of inheritance which has 
prevailed; for they have arisen, not from, but rather in opposi¬ 
tion to, the wish of tho breeder. 

Most of our domestic races have been formed by tho accumula¬ 
tion of many slight variations; and as some of tho successive 
steps havo been transmitted to one sex alone, and some to lyth 
sexes, we find in tho different breeds of the same species all 
gradations between great sexual dissimilarity and complete 
similarity. Instances have already been given with the breeds 
of the fowl and pigeon, and under nature analogous cases are 

94 Dr. Chapuis, * Le Pigeon V 0 ya- similar difference* in certain breeds 
geur Beige,' 1865, p. 87. Boitard at Modena, ‘ Le variazioni dei 
et Corbie. * Les Pigeons de Volifcre,’ Colombi domestic!,' del Paolo Bo¬ 
ise., 18X4, p. 173. See, also, on nizzi, 1873. 
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common. With animals under domestication, but 'whether is 
nature I will not venture to say, one sox may lose characters 
proper to it, and may thus come somewhat to resemble the 
opposite sex; for instance, the malos of some breeds of the fowl 
have lost their masculine tail-plumes and hackles. On the 
other hand, tho deferences between the sexes may be increased 
under domestication, as with merino sheep, in which the 
eVos have lost their horns. Again, characters proper to one 
sex*may suddenly appear in tho othor sox; ns in those sub- 
breeds of tho fowl in which tho hens acquire spurs whilst young; 
or, as in certain Polish sub-breeds, in which the females, as 
there is reason to bolievo, originally acquired a crest, and sub¬ 
sequently transferred it to tho males. All these cases are in¬ 
telligible *on tho hypothesis of pangenesis; for thoy depond on 
tho gemmules of certain parts, although present in both soxes, 
becoming, through the influence of domestication, either dormant 
or developed in either sex. 

There is one difficult question which it will be convenient to 
defer to a future chapter; namely, whether a character at first 
developed in both sexes, could through selection bo limited in 
its development to ono sex alono. If, for instance, a breeder 
observod that some of his pigeons (of which tho characters are 
usually transferred in an equal degreo to both sexes) varied into 
pale blue, could I 10 by long-continuod selection mako a breed, 
in which the males alone should be of this tint, whilst tho females 
remained unchanged? I will here only say, that this, though 
perhaps not impossible, would be oxtremely difficult; for tho 
natural result of breeding from the pale-bluo males would bo 
to change the whole stock of both sexes to this tint. If, how¬ 
ever, variations of tho desired tint appeared, which were from 
the first limited in their development to tho malo sox, there would 
not be the least difficulty in making a breed with the two sexes 
of a different colour, as indeed has been effected with a Belgian 
breed, in which the males alono are streaked with black. In a 
similar manner, if any variation appeared in a fomalo pigeon, 
which was from tho first sexually limited in its development to 
tye females, it would bo easy to make a breed with tho females 
alono thus characterised; but if tha variation was not thus 
originally limited, tho process would bo oxtremely difficult, per¬ 
haps impossible.* 7 

*' Since tiie publication of the perienced a breeder aa Mr. Teget- 
first edition of this work, it has nigjcr. After describing some cu- 
been highly satisfactory to me to rioiy cases in pigeons, of the trans¬ 
find the following remarks (the mission of colour by one sex alone, 
Field,' Sept. 1872; from so ex- and the formation of sub-breed 
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On the Relation between the Period of Development of a Character 
and its Transmission to one Sex or to both Sexes.— r Why certain 
characters should be inherited by both sexes, and other charac¬ 
ters by one sex alone, namely by that sex in which the character 
first appeared, is in most cases quite unknown. We cannot even 
conjecture why with certain sub-breeds of the pigeon, black, 
striae, though transmitted through the female, should be deve¬ 
loped in tho male alone, whilst every other character is equally 
transferred to both sexes. Why, again, with cats, the tortcy'sc- 
sholi colour should, with rare exceptions, be developed in the 
femjjje alone. The very same character, such as deficient or su¬ 
pernumerary digits, colour-blindi.ess, &c., may with mankind bq 
inherited by the males alono of one family, and in another family 
by the females alono, though in both cases transmitted through 
the opposite as well as through the same sex. 58 Although we aro 
thus ignorant, the two following rules seem often to hold good— 
that variations which first appear in either sex at a lato period of 
life, tend to be developed in tho same sex alone; whilst variations 
which first appear early iD life in either sex tend to be developed in 
both sexes. I am, however, far from supposing that this is the 
sole determining cause. As I have not elsewhere discussed this 
subject, and as it has an important bearing on sexual selection, 
I must here enter into lengthy and somewhat intricate details. 

It is in itsolf probable that any character appearing at an 
early age would tend to be inherited equally by both sexes, for 
tho sexes do not diffor much in constitution before tho power 
of reproduction is gained. On tho other hand, after this power 
has boon gained and tho sexes liavo come to differ in constitution, 
tho gommulos (if I may again uso tho language of pangencsis) 
which aro cast off from each varying part in the one sex would 
bo much more likely to possess tho proper affinities for uniting 
with tho tissues of tho same sex, and thus becoming developed, 
than with thoso of tho opposite sex. 

I was first led to infer that a relation of this kind exists, from 
tho fact that whenever and in whatever manner the adult malo 
differs from tho adult femalo, ho differs in tho samo manner from 
the young of both sexes. Tho generality of this fact is quite 
remarkable: it holds godd with almost a,'l mammals, birds, 

with this character, he says : “ It is “ facts that I have related j but it 
“ a singular circumstance that Mr. “ is remarkable how very closely 
“ Darwin should have suggested tho “ he suggested the right method of 
“ possibility of modifying the senftil “ procedure.” 

“ colours of birds by a course of ** References are given in my 
“ artificial s- lection. When he did Variation of Animals under Domee- 
* eo, he was in ignorance of these tication,’ vol. ii. p. 7'2. 
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amphibians, and fishes; also with many crustaceans, spiders, am 
some few insects, such as certain orthoptera and libollul®. Ii 
#11 these casesthe variations, through the accumulation of whiol 
the male acquired his proper masculine characters, must have 
occurred at a somewhat lato period of life; otherwise the youn§ 
males would have been similarly characterised; and conformablj 
with our rule, tlm variations are transmitted to and developed ir 
th<*aflnlt males alono. When, on the other hand, the adult malt 
closely rosembles the young of both sexes (these, with ran 
excejfiions, boing alike), he generally rosembles tho adult female; 
ami in most of theso cases the variations through which tho young 
and old acquired their present characters, probably occurriR, 
according to o»r rule, during youth. 5lut thero is hero room for 
doubt, for qjiaracters are sometimes transferred to tho offspring 
at an earlier age than that at which they first appeared in the 
parents, so that tho parents may have varied when adult, and 
have transferred their characters to their offspring whilst young. 
There arc, moreover, many animals, in which the two sexes closoly 
resemble each other, and yet both differ from their young; and 
hero tho characters of tho adults must have been acquired lato in 
life; nevertheless, theso characters, in apparent contradiction to 
our rulo, arc transferred to both sexes. Wo must not, however, 
overlook tho possibility or even probability of successive varia¬ 
tions of tho samo nature occurring, under exposure to similar 
conditions, simultaneously in both sexes at a rather lato period 
of life; and in this case tho variations would bo transferred to 
the offspring of both sexes at a corresponding lato ago; andthoro 
would then bo no real contradiction to tho rulo that variations 
occurring late in life are transferred exclusively to tho sex in 
which they first appeared. This latter rulo seems to hold truo 
more generally than tho second one, namely, that variations 
which occur in cither sex early in lifo tend to bo transferred to 
loth sexes. As it was obviously impossible oven to estimate in 
how Inrgo a number of cases throughout tho animal kingdom 
these two propositions held good, it occurred to me to investigate 
some striking or crucial instances, and to rely on tho result. 

An excellent case for investigation is afforded by tho Deer 
family. In all tho species, but one, thg horns are developed 
"uly in tho males, though certainly transmitted through tho 
females, and capable of abnormal development in them. In the 
reindeer, on the other hand, the female is provided with horns; 
so that in this species, the horns ought, according to our rule, 
to appear early in life, long before tho two sexes are mature 
and have come to differ much in constitution. In all the 
other species the homs ought to appear later in life,"Which 
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would lead to their development in that sex alone, in which 
they first appeared in the progenitor of the whole Family. Now 
in seven species, belonging to distinct sections of 'the family and 
inhabiting different regions, in which the stags alone bear horns, 

I find that the horns first appear at periods, varying from nine 
months after birth in the roebuck, to ten, twelve or even more 
months in the stags of the six other and larger species. 8 * Bht 
with the reindeer the case is widely different; for, as I heai'ftpm 
Prof. Nilsson, who kindly made special enquiries for me in 
Lapland, the horns appear in the young animals within fftir or 
five weeks after birth, and at the same time in both sexes. So 
that here we have a structurg, developed at a most unusually 
early age in one species of the family, and likewise common* to 
both sexes in this one species alone. 

In several kinds of antelopes, only the males are provided with 
horns, whilst in the greater number both sexes bear horns. 
With respect to the period of development, Mr. Blyth informs 
me that there was at one time in the Zoological Gardens a young 
koodoo (Ant. strepsiceroi), of which the males alone aro horned, 
and also the young of a closely-allied species, the eland (Ant. 
oreas), in which both sexes are homed. Now it is in strict 
conformity with our rulo, that in the young male koodoo, 
although ten months old, the horns were remarkably small, con¬ 
sidering tho size ultimately attained by them; whilst in the 
young male eland, although only three months old, the horns 
wero already very much larger than in the koodoo. It is 
also a noticeablo fact that in tho prong-horned antelope," , 
only a few of tho females, about ono in fivo, have horns, and 
those aro in a rudimentary state, though sometimes above four 
inches long; so that as far as concerns the possession of horns 
by the malos alone, this specios is in an intermediate condition, 
and the horns do not appear until about five or six months after 
birth. Therefore in comparison with what little we know of 
tho development of the horns in other antelopes, and from what 


" I am much obliged to Mr. 
Cupples for having made enquiries 
for me in regard to the Roebuck 
and Red Deer of Scotland from Mr. 
Robertson, the ovpcriemed head- 
forester to the Marquis of Breadal- 
bane. In regard to Fallow-deer, I 
have to thank Mr. Eyton and 
others for information. For the 
Vervus alces of N. America, see 
‘Land nnd Water,’ 1868, pp. 221 
and 254; and for the C. Virginitmus 
and it. ingykeem of the same con¬ 


tinent, see J. D. Caton, in ‘ Ottawa 
Acad, of Nat. Sc. 1868, p. 13. For 
Cerrnt Eldi of Pegu, see Lieut. 
Beavan, 1 Proc. Zoolog. Soc.’ J867, 
p. 762. 

“ Antitocapra Americana. I have 
to thank Dr. Canfield for informa¬ 
tion with respect to the horns of the 
female: see also his paper in * Proc. 
Zoolog. Soc.’ 1866, p. 109. Also 
Owen, ‘Anatomy of Vertebrate*,’ 
vol. iii. p. 627. 
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we do know with respect to the horns of deer, cattle, &o., those 
of the prong-homed antelope appear at an intermediate period 
of life,—that iS, not very early, as in cattle and sheep, nor very 
late, as in the larger deer and antelopes. The horns of sheep, 
coats, and cattle, which are well developed in both sexes, though 
not quite equal in size, can be felt, or even seen, at birth or soon 
afterwards.* 1 Qj»r rule, however, seems to fail in some breeds 
of.sfieep, for instanco merinos, in which the rams alone are 
horned; for I cannot find on enquiry,*' 1 that the horns aro 
devolbpod later In life in this breed than in ordinary sheep in 
which both sexes are homed. But with domesticated sheep the 
presence or absence of horns is tipt a firmly fixed character; %r 
a Certain proportion of the merino oBros bear small horns, and 
somo of the rams are hornless; and in most breeds hornless 
owes are occasionally produced. 

Dr. W. Marshall has lately made a special study of tho pro¬ 
tuberances so common on tho heads of birds,* 5 and he comes 
to tho following conclusion;—that with those species in which 
they are confined to the males, they are developed late in 
life; whereas with those species in which they are common to 
tho two sexes, they aro developed at a very early period. This is 
certainly a striking confirmation of my two laws of inheritance. 

In most of the species of tho spleudid family of tho Pheasants, 
tho males diffor conspicuously from tho females, and they acquire 
their ornaments at a rather late period of life. Tho eared 
pheasant ( Crossoptilon auritum ), however, offers a romarkablo 
exception, for both sexes possess the fino caudal plumes, tho 
largo oar-tufts and the crimson velvet about the head; I find 
that all these characters appear very early in life in accordance 
with rule. The adult malo can, however, bo distinguished from 
tho adult femalo by tho presence of spurs; and conformably 


41 I have been assured that the 
horns of the sheep in North Wales 
can always be felt, and are some¬ 
times even an inch in leugth, at 
birth. Youatt says (‘ Cattle,’ 1834, 
p. ‘277), that the prominence of 
the fcuntnl bone in cattle penetrates 
the cutis at birth, and # that the 
horny matter is soon formed over 

It. 

42 I am greatly indebted to Prof. 
Victor Carus for having made en¬ 
quiries for me, from the highest 
authorities, with respect to the 
merino sheep of Saxony. On the 
Oninea coast of Africa there is, 


however, a breed of sheep in which, 
as with merinos, the rams alone 
bear horns ; and Mr. Win wood 
Keade informs me that in one case 
observed by him, a young ram, 
born on Feb. 10th, first shewed 
horns on March 6th, so that in this 
instance,*in conformity with rule, 
the development of the horns oc¬ 
curred at a later period ot life than 
in Welsh sheep, in which both sexes 
are horned. 

41 ‘ Ueber die knochemen Sch&del- 
hockft* der Vogel' in the 4 Nieder- 
landisAen Archiv fltr Zoologie,’ 
Band I. Heft 2, 1872. V 
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with our rule, these do not begin to be developed before the ag 
of six months, as I'am assured by Mr. Bartlett, and even at thi 
age, the two sexes can hardly be distinguished." ‘The male an< 
femalo Peacock differ conspicuously from each other in almos 
evory part of their plumage, except in the elegant head-crest 
which is common to both soxes; and this is developed very earl; 
in life, longbeforo the other ornaments, which a,-o confined to A 
malo. The wild-duck offers an analogous case, for tho beaiftifu 
green speculum on tho wings is common to both sexes, thougl 
duller and somewhat smaller in tho female, and* it is develope< 
early in life, whilst the curled tail-feathers and other omamenti 
ofHlio malo aro developed late'." Between such extreme casci 
of closo sexual resemblance and wido dissimilarity, as thoso'o 
the Crossoptilon and peacock, many intermediate ones could b< 
given, in which tho characters follow our two rules in their ordei 
of development. 

As most insects emergo from tho pupal state in a mature 
condition, it is doubtful whether tho period of development can 
dotermino tho transference of their characters to one or to both 
soxes. But wo do not know that the coloured scales, for instance, 
in two species of butterflies, in ono of which the sexes differ in 
colour, whilst in tho other tlioy aro alike, aro developed nt tho 
samo relative ago in tho cocoon. Nor do wo know whether all 
tho scales aro simultaneously developed on tho wings of the same 
species of butterfly, in which certain coloured marks aro confined 


44 In th* 1 common peacock (/’aro 
cristiitus') tho malo alone possesses 
spurs, whilst hoth sexes of tho Java 
Peacock (/*. MufiVttt) offer the un¬ 
usual case of being furnished with 
spur*. Hence I fully exacted th.it 
in the latter species they would 
havo been developed earlier in life 
than in the common peacock; but 
M. Hegt of Amsterdam informs me, 
that with young birds of the pre¬ 
vious year, of l*>th species, com- 
pared on April 23rd, 18*59, there 
was no ditleience in the develop¬ 
ment of tho .spurs. The .spurs, 
however, were as yet represented 
merely by slight knobs or eleva¬ 
tions. I presume that I should 
have been informed if any difference 
iu tho rate of development had 
been observed subsequently. 

44 In some other species of the 
Puck family the speculum differ* 
iu a gftuter degree in the two 


sexes; but I hare not been able to 
discover whether its full develop¬ 
ment occurs later in life in tlie 
males of such species, than in the 
male of the common duck, as ought 
to be the case according to our 
rule. With the allied .Uayui <:>t- 
cnliitus we have, however, a case of 
this kind: the two soxes differ con¬ 
spicuously in general plumage, and 
to a considerable degree in the 
speculum, which is pure white in 
the male and greyish-white in the 
female. Now the voting males at 
first entirely resemble the feir.lles, 
and have greyish-white speculum, 
which becomes pure xvhite at an 
earlier age than that at which the 
adult male acquires his other and 
more strongly-marked sexual dif¬ 
ferences : see Audubon, ‘Ornitho¬ 
logical Biography,’ vol. iii. 1835, 
pp. 249-250. 
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to one sex, whilst others are common to both sexes. A dilUfenoo 
of this kind in the period of development is not so improbable as 
it may at first appear; for with tiro Orthoptera, which assume 
their adult state, not by a singlo metamorphosis, but by a suc¬ 
cession of moults, the young males of some species at first 
resemble the females, and acquire their distinctive masculine 
characters only^it a later moult. Strictly analogous cases occur 
at»tlfo successive moults of certain male crustaceans. 

Wo have as yet considered the transference of characters, re¬ 
latively to their period of development, only in species in a 
natural state; wo will now turn to domesticated animals, and 
first touch on monstrosities and ^iseascs. The presenco of suffcr- 
ufltuerary digits, and tho altsenco of^rrtaiu phalanges, must bo 
determined at an early embryonic period —tho tendency to profuse 
bleeding is at least congenital, as is probably colour-blindness— 
yet these peculiarities, aud other similar ones, are often limited 
iu their transmission to one sex^ so that tho rule that 
characters, developed at an early period, tend to Ik) trans¬ 
mitted to both sexes, hero wholly fails, ltut this rule os 
lefore remarked, does not ap|>enr to Ixi nearly so general as tho 
converse one, namely, that characters which npjH'ar late in life 
in one sox are transmitted exclusively to the same sex. From 
tho fact of the abovo abnormal peculiarities Incoming attached 
toouo sex, long before tho sexual functions are active, wo may 
infer that there must l>o some dilVereneo lietween the sexes at an 
extremely early age. With res]>cct to sexually-limited diseases, 
we know too littlo of tho j>uriod at which they originate, to draw 
any safo conclusion. Gout, however, seems to fall under our 
rulo, for it is generally caused by intemperance during manhood, 
and is transmitted from the father to his hois iu a much more 
marked mauiier than to his daughters. 

In tho various domestic breeds of sheep, goats, and cattle, tho 
males differ from their ros]>oetivo females in tin: shape or dovc!o|>- 
nient of their horns, forehead, mane, dewlap, tail, ami limn]) on 
the shoulders; and these jieculiarities. in accordance with our 
rulo, are not fully dcvelo|>ed until a rather late jicriod of life. 
Tho sexes of dogs do not differ, except that in eertuin hretds, 
especially in the Scotch decr-houtnl, tljp male is much larger 
and heavier than the*foma!c; and, as wo shall see in u future 
chapter, the male goes on increasing in size to an unusually lato 
period of life, which, according to rule, will account for his in¬ 
creased size being transmitted to his male offspring alone. On 
the other hand, the tortoise-shell odour, which is confined to 
feto&lo cats, is quite distinct at lnrthf and tins rjiso violates tho 
rule. There is a breed of pigeons in which tho males iStone are 
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streaied with black, and the streaks can be detected even in tho 
nestlings; bnt they become more conspicuous at each successive 
moult, so that this case partly opposes and partly supports the 
rule. With the English Carrier and Pouter pigeons, the full 
development of the wattle and the crop occurs rather late in life, 
and conformably with the rulo, these characters are transmitted 
in full perfection to the males alone. The following cases perhaps 
come within tho class previously alluded to, in which both‘seres 
have varied in the same manner at a rather late period of life, 
and have consequently transferred their new characters td both 
sexes at a corresponding late period; and if so, these cases aro 
n6* opposed to our rulo ther/i exist sub-breeds of the pigeon, 
described by Neumeister,' * in which both sexesi chango their 
colour during two or threo moults (as is likewise tin case with 
tho Almond Tumbler), nevertheless, theso changes, though 
occurring rather late in lifo, are common to both sexes. Ono 
variety of tho Canary-bi»d, namoly tho London Prize, offers a 
nearly analogous case. 

With the breeds of tho Fowl tho inheritance of various charac¬ 
ters by ono or both sexes, seems generally determined by tho 
period at which such characters aro developed. Thus in all tho 
many breeds in which tho adult malo differs greatly in colour 
from tho female, as well as from tho wild ]iarcnt-s])ecicR, ho 
differs also from tho young malo, so that the ncwly-acquircd 
characters must have apivared at a rather late jx'riod of lifo. 
On tho other hand, in most of tho breeds in which tho two sexes 
rosomblo each othor, tho young arc coloured in nearly the same 
maunor ns their parents, and this renders it prolablo that their 
colours first appeared early in lifo. Wo havo instances of this 
fact in all black and white broods, in which tho young and old 
of both soxos aro alike; nor can it lx> maintained that there is 
something jieculiar in a black or white plumage, which leads to 
its transference to lx>th sexes; for tho males alono of many 
natural s]>oeies are either black or white, tho females being 
differently coloured. With the so-called Cuckoo sub-breeds of 
tho fowl, in which tho feathers are transversely pencilled with 
dark stripes, both sexes and tho chickens are coloured in nearly 
tho samo manner. The laced plumage of tho Sebright bantam 
is tho same in lxith sexes, and in tho youhg chickens the wing- 
feathers aro distinctly, though imperfectly laced. Spangled 
Hamlmrgs, however, offer a jtarlial exception; for the two sexes, 
though not quite aliko, resemble each other more closely than 

u ' Pas (lanzts ilt*r TautanzScht,* puis, *1.« pigeon rojrageur Bulge,* 

1837, *. 21, 24. For the c‘.i*e of 18tn>, j>. 87. 
the »tr$; »e«i pigeon*, *ee f>r Cha- 



Chap. VIII. • 


Sexual Selection. 


239 


do the sexes of the aboriginal parent-species; yet they acquire 
their characteristic plumage late in life, for tho chickens ore 
distinctly pencilled. With respect to other characters besides 
colour, in the wild-parent species and in most of tho domestic 
breeds, tho males alone possess a well-developed comb; but in 
tho young of the Spanish fowl it is largely developed at a very 
eally ago, and, accordance with this early development in the 
male? it is of unusual sizo in tho adult female. In tho Game 
breeds pugnacity is dovoloped at a wonderfully early ago, of 
whieU curious proofs could bo given; aud this character is trans¬ 
mitted to both sexes, so that tho liens, from their extreme 
pugnacity, are now generally exlybited in separate pens. WCPth 
tht* Polish bseeils the bony protuldranco of tho skull which 
supports tho crest is partially duvclopud even lieforo tho chickens 
are hatched, and tho crest itself soon begins to grow, though at 
first feeblyand in this breed tho adults of Mh sexes aro 
characterised by a great bony protuberance and an immense erost. 

Finally, from what wo have now seen of tho relation which 
exists in many natural species and domesticated races, lietween 
tho period of tho development of their characters and the 
manner of their transmission—for example, tho striking fact of 
the early growth of tho horns in the reindeer, in which loth 
sexes bear horns, in comparison with their much later growth 
in tho other species in which the male alone liears horns—wo 
may conclude that one, though not tho sole cause of characters 
living exclusively inherited by one sex, is their development at 
a lato age. And secondly, that one, though apparently a less 
efficient cause of characters living inherited by l»>th sexes, is 
their development at an early age, whilst the sexes differ 
but littlo in constitution. It npjsars, however, that some 
difference must exist lietween the sexes even during a very 
early embryonic period, for characters developed at this age not 
rarely become attached to one sex. 

Summary and concludiuy irmntkn. —From the foregoing dis¬ 
cussion on the various laws of inheritance, we learn that tho 
chidacters of the parents often, or even generally, tend to becorno 
developed in tho offs;ding of the same sex, at the same age, and 
periodically at tho same season of tho year, in which they first 

" K»r full [.articular* and re- ‘.'.'o, In regard to the higher 
f-reni'e* on all there |«ont* re.|>ect- 111t11n.il., the ..oii.il 1 1 !It..ren. C. which 
ms; the m-rcrat ho-e-l. of the Fowl, hav.*ari.en under domc.tic.ition are 
‘Variation oi An.inaU an I I'laun <!<•,< ri».-l m 1 he name work under 
under llcnie.i 11.1tion,’ vul. i. |,p. the head of each •|>ecies. 
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appeared in the parents. Bat these rales, owing to unknown 
causes, are far from being fixed. Hence daring the modification 
of a species, the successive changes may readily be transmitted 
in different ways; some to one sex, and some to both; some to 
the offspring at one age, and some to the offspring at all ages. 
Not only aro the laws of inheritance extremely complex, but so 
are the causes which induce and govern variability. Tho 
variations thus induced aro preserved and accumulate! ,by 
sexual selection, which is in itself an extremely complex affair, 
depending, as it does, on tho ardour in love, tho couragi, and 
the rivalry of the males, as well as on tho powers of perception, 
tk } tasto, and will of tho female. Sexual selection will also 
bo largely dominated by natural selection tending towijids 
the gcnoral welfare of the species, lleneo tho manner in wliich 
the individuals of either or both sexes have been affected 
through sexual selection cannot fail to be complex in the highest 
dogreo. 

Whon variations occur lato in life in ono sex, and aro trans¬ 
mitted to tho samo sox at tho same ago, tho other sex and the 
young aro left unmodified. When they occur lato in life, but 
are transmitted to both sexes at the samo ago, the young alono 
aro loft unmodified. Variations, howover, may occur at any 
period of lifo in ono sex or in both, and bo transmitted to both 
soxos at all ages, and then all tho individuals of tho species 
are similarly modified. In tho following chapters it will be seen 
that all theso cases frequently occur in nature. 

Sexual selection can never act on any animal before tho ago 
for reproduction arrives. 1'rom the great eagerness of the male 
it has generally acted on this sex and not on the females. Tho 
males havo thus liecomo provided with weapons for fighting 
with their rivals, with organs for discovering and securely 
holding tho female, and for exciting or charming her. When 
the sexes differ in theso respects, it is also, as wo havo seen, an 
extremely general law that tho adult male differs moro or less 
from tho young male; and wo may conclude from this fact that 
tho successive variations, by which the adult malo became modi¬ 
fied, did not generally occur much before tho age for reproduction. 
Whenever some or inauy of tho variations occurred earl;' in 
life, tho young males would |)nrtako more or less of tho charac¬ 
ters of tho adult males; and differences of this kind between 
tho old and young males may tie observed in many species of 
animals. 

It is probable that yougg male animals havo often tended to 
vary in a manner whiclv, would not only havo been of no use to 
them at an early age, but would have been actually injurious— 
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as by acquiring bright colours, which would render thorn con 
gpicuous to their enemies, or by acquiring structures, such a 
great horns, 4hich would expend much vital force in thei 
development. Variations of this kind occurring in the yotuq 
males would almost certainly bo eliminated through nature 
selection. With the adult and experienced males, on the othci 
liahd, the advantages derived from the acquisition of sucl 
charifbters, would more than counterbalance sorqo exposure ti 
danger, and some loss of vital forco. 

As*variations which give to tho malo a better chance 01 
conquering other males, or of finding, securing, or charming the 
opposite sex, would, if they hapycnod to ariso in tho female,"Be 
if t» service t* her, they would not 1>8 preserved in her through 
icxual selection. Wo havo also good evidence with domesticated 
mimals, that variations of all kinds are, if not carefully selected, 
soon lost through intercrossing and accidental deaths. Conso- 
juently in a state of nature, if variations of the alwvo kind chanced 
:o ariso in the female line, and to bo transmitted exclusively in 
his line, they would be extremely liable to bo lost. If, however, 
ho females varied and transmitted their newly acquired 
diaracters to thoir offspring of both sexes, tho characters which 
vero advantageous to tho males would be preserved by them 
hrough sexual selection, and the two sexes would in consequence 
« modified in tho same manner, although such characters were of 
10 use to the females; but I shall hereafter havo to recur to these 
nore intricato contingencies. Lastly, t he females may acquire, and 
pparcntly havo often acquired by transference, characters from 
he malo sex. 

As variations occurring late in life, and transmitted to ono 
ox alono, havo incessantly been taken advantage of and accnmu- 
ited through sexual selection in relation to the reproduction of 
lie species; therefore it appears, at first sight, nn unaccountable 
tet that similar variations have not frequently lieen accumli¬ 
lted through natural selection, in relation to the ordinary 
abits of lifo. If this had occurred, tho two sexes would often 
avo lieen differently modified, for the sake, for instance, of 
ipturiug prey or of escaping from danger. Differences of this 
in<f lie tween the two ^exes do occasionally occur, especially in 
le iower classes. But this implies that the two sexes follow 
ifferent habits in their struggles for existence, which is a rare 
rcumstance with the higher animals. The case, however, is 
idely different with the reproductive functions, in which respect 
le sexes necessarily differ. For variAjons in structure which 
e related to these functions, have often proved of value to ono 
x, and from having arisen at a late period of life, haV# been 
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transmitted to one sex alone; and such -variations, thus preserve 
and transmitted, have given rise to secondary sexual character! 

In the following chapters, I shall treat of the seconder 
sexual characters in animals of all classes, and shall endeavour i 
each case to apply the principles explained in tho preset 
chapter. The lowest classes will detain us for a very short tim< 
but the higher animals, especially birds, must be treated a 
considerable length. It should be borne in mind thatr> (o 
reasons already assigned, I intend to give only a few illustrativ 
instances of the innumerable structures by the aid of which tb 
male finds the female, or, when found, holds her. On the othe 
haSid, all structures and instincts by the aid of which the mail 
conquers other males, and by which he allures or excites jsfci 
female, will be fully discussed, as these are in many ways th< 
most interesting. 


Supplement on the proportional numbers of the two sexes in animah 
belonging to various classes. 

As no one, as far as I can discover, has paid attention to the 
relative numbers of tho two sexes throughout the animal 
kingdom, I will here give suoh materials as I have been able to 
jollect, although they are oxtromely imperfect. They consist in 
>nly a few instances of actual enumeration, and the munbers aro 
wt very large. As the proportions are known with certainty only 
n mankind, I will first give them as a standard of comparison. 

Man .—In England during ten years (from 1857 to 1866) the 
iverago number of children torn alive yearly was 707,120, in 
he proportion of 104-5 malos to 100 females. But in 1857 the 
uale births throughout England were as 105 2, and in 1865 as 
.04'0 to 100. Looking to separate districts, in Buckingham- 
hiro (whero about 5000 children aro annually torn) tho mean 
>roportion of malo to femalo births, during the whole period of 
ho above ten years, was as 102 8 to 100; whilst in N. Wales 
where tho average annual births ore 12,878) it was as high 
s 106'2 to 100. Taking a still smaller district, viz., But- 
indshiro (where the annual births average only 739), in .1864 
ho malo births were as 114-6, and in' 1862 as only 970 to 
00; but even in this small district the average of the 7385 
irths during the wholo ten years, was as 104'5 to 100; that is in 
he same ratio as throughout England.** The proportions are 
smetimes slightly disturbed by unknown causes; thus Prof 

** ‘ Tw*ntjr-ainth Annual Report In this report (p. xii.) a ■pecisl ds- 
f th*'.(agiitnr-G<neral for tSiiS.’ cennial table it girts. 
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Faye states “ that in some districts of Norway there has been 
•■’during a deoennial period a steady deficiency of boys, whilst 
•• in others the opposite condition has existed.” In France 
during forty-four years the male to the femnlo births have been 
as 106'2 to 100; but during this period it has occurred five 
times in one department, and six times in another, that tho 
femaVa births haw exceeded tho moles. In Russia the average 
proportion is as high as 108‘9, and in Philadelphia in tho United 
State* as 110 5 to 100." The average for Europo, deduced by 
liickes from about seventy million births, is 1(h) males to 100 
females. On tho other hand, with white cliildren born at We 
Cape of Good IJope, the proportioutd males is so low os to fluctuate 
during successive years between 90 and 99 males for every 100 
females. It is a singular fact that with Jews tho proportion of 
male births is decidedly larger than with Christians: thus in 
Prussia the proportion is as 113, in Breslau as 114, and in 
Livonia as 120 to 100; the Christian births in theso countries 
being tho samo as usual, for instance, in Livonia as 104 to 100. 10 

Prof. Faye remarks that “ a still greater preponderance of 
" males would be met with, if death struck both sexes in equal 
“ proportion in the womb and during birth. But tho fact is, that 
“ for every 100 still-born females, wo liavo in several countries 
“ from 134 6 to 1-449 still-born males. During tho first four or 
“ fivo years of life, also, moro male children die than females; 
“ for example in England, during tho first year, 126 boys die for 
“ every 100 girls—a proportion which in France is still more 
" unfavourable.”” Dr. Stockton-Ilough accounts for these facts 
in part by tho moro frequent defective development of males 
than of females. Wo havo before seen tlint the malo sex is more 


49 For Norway and Russia, rcc 
.ibotrnct of Prof. Faye’s researches, 
in ‘British and Foreign Medico- 
Cnirurg. Review,’ April, 1867, |>p. 
.143, 345. For France, the ‘ An- 
u.t.tire poor FAn 1807/ p. 213. 
For Philadelphia, Dr. Stockton- 
Hough, 4 Social Science Assoc.’ 1874. 
For Cape of flood Ho|if, Quetelet 
■is quoted by Dr. H. H. fyuteveen, 
iq the Dutch Translation of this 
work (rol. i. p. 417), where much 
information is given on the propor¬ 
tion of the sexes. 

M In regard to the Jew*, »e« M. 
Thury, ‘Ln Loi de Production de* 
Sexes,* 1863, p. 25. 

•* ‘British and Foreign Medico- 
Jhirurg. Review/ April, 1887, p. 


343. Dr. Stark also remark* 
(‘Tenth Annual Report of Births 
Deaths, &c (f in Scotland/ 1867, p. 
xxviii.) th.it “These example* may 
“ suffice to shew that, nt nlmo»t 
“ every *t«ge of life, the male* in 
“ Scotland have a greater liability 
“ to death and a higher death-rate 
“ thnn the female*. The fact, how- 
“ ever, #f this peculiarity being 
u most strongly developed nt that 
“ infantile period of life when the 
“ (Ire**, fond, nod general treatment 
“ of both sexes are alike, seems to 
“ prove that the higher male death- 
“ rate i* an impressed, natural, and 
“ constftutknal peculiarity due to 
“ sex alone/* 
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variable in structure than the female; and variations in in 
portent organs would generally he injurious. Bpt the size i 
the body, and especially of the head, being greater in male tha 
.female infants is another cause; for the males are thus moi 
liable to be injured during parturition. Consequently the stil 
bom males are more numerous; and, as a highly competent judg 
Dr. Crichton Browne, 6 ’ believes, male infants often suffer in h<?alt 
for some years after birth. Owing to this excess in the deaf! 
rate of male children, both at birth and for some time sut 
scquently, and owing to the oxposure of grown men to variou 
daggers, and to their tendency to emigrate, the females in a 
old-settled countries, whor s statistical records have been kept,' 
are found to preponderate considerably over the males. * 

It seems at first sight a mysterious fact that in differen 
nations, under different conditions and climates, in Naplo* 
Prussia, Westphalia, Holland, France, England and the Unitet 
States, the excess of male over female births is less when the; 
are illegitimate than when legitimate.” This has been explained b; 
different writers in many different ways, as from the mother: 
being generally young, from the large proportion of first preg¬ 
nancies, &c. But we have seen that male infants, from the lorgt 
size of thoir heads, suffer more than female infants during 
parturition; and as tho mothers of illegitimate children must be 
more liable than other women to undergo bod labours, from 
various causes, such as attempts at concealment by tight lacing, 
hard work, distress of mind, &o., their male infants would 
proportionably suffer. And this probably is tho most efficient 
of oil tho causes of the proportion of males to females bom 
alive being loss amongst illegitimate children than amongst the 
legitimate. With most animals the greater size of the adult 
male than of the female, is due to the stronger males having 
uonquered the weaker in their struggles for the possession of 
tho females, and no doubt it is owing to this fact that the two 
soxos of at least somo animals differ in sizo at birth. Thus 

11 * Wait Riding Lunatic Asylum Paraguay, according to the accurate 
Reports,' vol. i. 1871, p. 8. Sir J. Azam (‘Voyages dans l’Ameriijue 
Simpson has prored that the head merid.’ tom. ii. 1809, p. 60, 179), 
of the male infant exceeds that of the women are to the men in the 
the female by 3-8ths of an inch in proportion of 14 to 13. 
circumference, and by l-8th in “ Babbage, ‘ Edinburgh Journal 
transverse diameter. Quetelet has of Science,' 18.'9, vol. i. p. 88; also 
shewn that woman is born smaller p. 90, on still-born children. On 
than man; see Dr. I>uq rad’ *Fe- illegitimate children in England, 
cundity, Fertility, Sterility^ 1871, see ‘Report of Registrar-General 
p. 38'd,- for 1866,’ p, xv, 

“ With the savage Guaranys of 
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we have the curious fact that we may attribute the more 
frequent deaths of male than female infants, especially amongst 
the illegitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of the two 
parents determines the sex of the offspring; and Prof. Leuckart M 
has advanced what he considers sufficient evidence, with respect 
to man and certain domesticated animals, that this is one impor¬ 
tant though not the sole factor in the result. 80 again the period 
of impregnation relatively to the state of the femalo has been 
thought by some to be the efficient cause; but recent observa¬ 
tions discountenance this bolicf. According to Dr. Stockton- 
Hough," the season of the year,* tho poverty or wealth of tno 
piftents, residence in the country 0 ? in cities, the crossing of 
foreign immigrants, &c., all influence tho proportion of the 
sexes. With mankind, polygamy bos also been supposed to lead 
to the birth of a greater proportion of female infants; but Dr. J. 
Campbell” carefully attended to this subject in tho harems of 
Siam, and concludes that tho proportion of malo to femalo births 
is tho samo os from monogamous unions. Hardly any animal 
has been rendered so highly polygamous as tho English race¬ 
horse, and wo shall immediately seo that his male and femalo 
oflspring are almost exactly oqual in numlxsr. I will now give 
the facts which I have collected with respect to the proportional 
numbers of tho sexes of various animals; and will then briefly 
discuss how far selection has come into play in determining tho 
result. 

linnet. —Mr. Tcgctmcicr has been so kind as to tabulate for me from 
tho 4 Racing Calendar' tho births of ruco-horscs during a period of 
twenty-one years, viz., from 1840 to 1807; 1849 being omitted, as no 
returns were that year published. Tho total births were 25,500,*• con¬ 
sisting of 12,703 males and 12,797 females, or in tho proportion of 99'7 
malt s to 100 females. As thoso numbers uro tolerably largo, and as 
they are drawn from all parts of England, tluring several years, wo may 
with much confidents) conclude that with tho domestic horse, or nl 
least with the race-horso, the two sexes aro produced in almost espial 
numbers. Tho fluctuations in tlio proportions during successive years 

11 Leuckart (in Wagner ‘ Hand- notice, as shewing haw infertile 
vOrtfrbuch der Phys." B. ir. 1853, these highly-nurtured and rather 
i. 774. • closely-interbred animals have Ite- 

“ Social Science Assoc, of Phila- come, that not far from one-third of 
lelpbia, 1874. the mares faded to produce living 

*’ ‘ Anthropological Review,’ foals. Thus during 18«8,809 male 
April, 1870, p. cviii. colts and 81ti female colts were born, 

M During eleven years a record and 143 mares failed to produce 
ras kept of the number of mares offspring. During 1807, 836 males 
rhirh proved barren or prematurely an,) 902 females were born, ind 794 
Upped their foals; and it deaerves mares failed. 
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are closely like those which occur with mankind, when a small and 
thinly-populated area is considered; thus in 185G the male horses were 
as 107T, and in 1867 as only 92'6 to 100 females. In the tabulated 
returns the proportions vary in cycles, for the males exceeded the 
females during six successive years; and the females exceeded the 
males during two periods each of four years; this, however, may be 
accidental; at least I can detect nothing of the kind with man in the 
decennial table in the Bsgistrar’s Beport for 1866. • 

Dogi .—During a period of twelve years, from 1857 to 1868, the girths 
of a lurge number of greyhounds, throughout England, were sent to 
the ‘ Field’ newspaper; and I am again iudebted to Mr. Tegetmeier for 
carefully tabulating the results. Tho recorded births were°6878. 
consisting of 3605 males and 3273 females, that is, in the proportion of 
lftH males to 100 females. The greatest fluctuations <iccurred in 
1864, when tho proportion vas da 95 3 males, and in 1867, as 1I£ 3 
males to 100 females. The above average proportion <V HOT to 100 is 
proliably nearly correct in tho case of tho greyhound, bttt whether it 
would hold with other domesticated breeds is in some degree doubtful. 
Mr. Cupples has enquired from several great breeders of dogs, and finds 
that all without oxception believe that females aro produced in excess; 
but ho suggests that this belief may have arisen from females being 
less valued, and from the consequent disappointment producing a 
stronger impression on tho mind. 

Sheep .—The sexes of sheep are not ascertained by agriculturists until 
several months after birth, at tho period when the males are castrated; 
so that tho following returns do not givo tho proportions at birth. 
Moreover, I find that several great breeders in Scotlund, who annually 
raise some thousand sheep, are firmly convinced that a larger proportion 
of males than of females dio during the first year or two. Therefore the 
proportion of males would bo somewhat larger at birth than at the age of 
castration. This is a remarkable coincidence with wlmt, as wo l.avc 
seen, occurs with mankind, and both cases probably depend on the 
same cause. 1 have received returns front four gentlemen in England 
who have bred Lowland sheep, chietlv Leicesters, during tho last ten to 
sixteen years; they amount altogether to 81)65 births, consisting of 
4407 males and 4558 females; that is in tho pmjmrtion of 96 7 males to 
100 females. With respect to Cheviot and black-faced sheep bred in 
Scotland, 1 have received returns from six hneders, two of them on a 
largo scab', chiefly for tho years 1867-1860, but some of the returns 
extend back to 1862. The total number recorded amounts to 50,685, 
consisting of 25,071 males and 25,614 females, or in the pro|iortion of 
1)7,0 males to 100 females. If we take the English and Scotch returns 
together, tho total number amounts to 59,650, consisting of 29,478 
males and 30,172 females, nr ns,97'7 to 100. So that with sheep at the 
age of castration the females are certainly in excess of tho mules, but 
probably this would not J>old good at birth. 1 ' v 

Of Cattle I have reoeivid returns from nine gentlemen of 982 births, 
too few to be trusted; these consisted of 477 bull-calves and 505 cow- 

s * I am much indebted to Mr. tion to the premature death* of the 
Cupplc* for having procured for me males,—a statement subsequently 
the above returns from Scoth nd, as conlirmed by Mr. Aitchisen and 1 
well a* some of the following re- others. To this latter gentleman, 
turns.tn cattle, Mr. R. Elliot, of ami to Mr. Payan, I owe my thanks 
Laighwood, first called my atten- for large returns as to sheep. 
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calves; i.e., in the proportion of 94-4 males to 100 females. Tho Rev 
\V. D. Fox infyms me that in 1807 out of 84 calves born on a farm ii 
Derbyshire only one was a bull. Mr. Harrison Weir lms enquired fmr 
several breeders of Pi-jt, and most of them estimate the male to th 
female births as about 7 to 6. This same gentleman has bred Rabbit 
for many years, and has noticed that a far greater number of bucks ar 
produced than does. But estimations are of little value. 

Otmammalia A a state of nature I have been able to learn ver 
little. In regard to the common rat I have received oonflictinj 
statements. Mr. R. Elliot, of Laigkwood, informs mo that a rot-oatche 
assuAd him that he had always found the mules in great excess, ovei 
with the young in the nest. In cunsequenco of this, Mr. Ellin 
himself subsequently examined some hundred old ones, and founder 
statement true. Mr. F. Buckland Jws bred a large number of whiti 
rats, and he alto believes that the male* greatly exceed tho females 
In regard ts Moles, it is said that “ tho males are much more nunn rotu 
“than the females;"** and us tho catching of these animals isa specie 
occupation, the statement may perhaps bo trusted. Sir A. Smith, 11 
describing an antelope of S. Africa*' (Kalnu tUipriprymnm), rcmnrks 
that in the herds of this and other species, tho males are few in numlrci 
compared with tho females : tho natives believe that they nro liorn ii 
this proportion; others believe that tho younger innles aro oxpello 
from the horde, and Sir A. Smith says, that though lro has himsell 
never seen herds consisting of young males alone, others affirm thnl 
this does occur. Itapprnrs probable thnt the young when ox polled 
from tho herd, would often fall n prey to tho many beasts of prey of the 
country. 


BIRDS. 

Wdh respect to tho Fowl, I have received only one account, namely, 
that out of 1001 chickens of a highly-bred stock of Cochins, reared 
during eight years by Mr. Stretch, 187 proved males and 514 fomalcs; 
i.e., as 94 7 to 100. In regard to domestic pigeons there is g< * d 
evidenco either that the males are produced in excess, or th it they live 
longer; for theso birds invariably pair, and single males, ns Mr. Tcget- 
mcicr informs me, can always bo purchased cheaper than females. 
L'sually the two birds reared from tho two eggs luid in the same nest 
are a male ami a female ; but Mr. Harrison We r, who has Isen so largo 
h breeder, says that ho has often bred two rocks from the same neat, 
and seldom two hens; moreover, the hen is generally tho weaker of the 
two. and more liablo to perish. 

With respect to birds in a state of nature, Mr. f.'ould ami ethers’ 1 
arc convinced thnt tho males are generally the more numerous: and 
as yin young males of many species resemble tho females, the latter 
would naturally appcar # to Ire the more numerous. I jug" humls-ra of 
pin asants are reared by Mr. Baker of Lcndcnhall from eggs laid by wild 
birds, and lie informs Mr. Jcnuer Weir that four or live males to one 
female are generally produced. An experienced ohm rver remarks,* 1 

** Bell,' History of British Quail- iv. ^99o) comes to the anme con- 
ruissls,’ p. loO. elusion. 

*' ‘ Illustrations of the Zoology •* On tho authority of 1,. Lloyd, 
of S. Africa,' 1849, pi. 99. ‘flume Birds of SwedcL,’ 1(4137, pp. 

*’ Brehm (‘ Illust. Thierleben,’ B. 12,139. 
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that in Scandinavia the brood* of the oapercailzie and black-cock 
contain more males than females; and that with the Dal-ripa (a kind' 
of ptarmigan) more males than females attend the felcs or places of 
courtship; but this latter circumstance is accounted for by some 
observers by n greater number of hen birds being killed by vermin. 
From various facts given by White of Selbome," it seems clear that 
the males of the partridge must be in considerable excess in the soujh 
of England; ami I have been assured that this is the case in Scotland. 
Mr. Weir on onquiring from the dealers, who receive at certain st ftsens 
largo numbers of ruffs (Machetes jwgnax was told that tho males are 
much tho more numerous. This Bamo naturalist has also enquired for 
mo from the birdcatehers, who annually catch on astonishing number 
of various small species alive for the London market, and he was un¬ 
hesitatingly answered by an old jmd trustworthy man, that with the 
chaffinch tho males are in lurgfe excess; he thought as high as 2 maltsffto 
1 female, or at least as high as 5 to 3.” The males of tl>p blackbird, 
he likewiso maintained, were by far the more numerous, whether 
caught by traps or by netting at night. These statements may 
apparently bo trusted, because this same man said that the sexes aro 
about equal with tho lark, the twite (Linariu montana), and goldfinch. 
On the other hand, ho is certain that with tho common linnet, tho 
females preponderate greatly, but unequally during different years; 
during some yoars he has found tho females to the males us four to one. 
It should, however, be borne in mind, that the chief season for catching 
birds does not begin till September, so that with somo species partial 
migrations may have begun, and tho flocks at this period often consist 
of lions alone. Mr. Salvin paid particular attention to tho sexOB of the 
humming-birds in Central America, and he is convinced that with 
most of the species tho males are in excess; thus one year ho prooured 
204 specimens belonging to tin species, and theso consisted of 168 
malos and of only 38 females. With two other species tho females were 
in excess; but tho proportions apparently vary either during different 
sensons or in different localities; for on one occasion the males of 
Oimpi/tii/iteruii hcmiletintrut were to tho females as 5 to 2, and on 
another occasion" in exactly the reversed ratio. As boaring on this 
latter point, I mnv add, that Mr. Powys found in Corfu and Epirus 
the sexes of the chaffinch keeping apart, and “ the females by far tho 
** most numerouswhilst in Palestine Mr. Tristram foimd “ tho male 
“ flocks appearing greatly to exceed tho fomale in numbor.”*’ So 
again with tho Quimihu major, Mr. (i. Taylor" says, that in Florida 
there were “ very few females in proportion to tho males,” whilst in 
Honduras the proportion was tho other way, the species thero having 
tho character of a polygamist. 

“ < Nat. llist. of Sclborne,’ letter ever caught by one man in a single 
xxix. edit, of 1823, vol. i. ft 1311. day was 70. 

<‘ Mr. Jenner Weir received " ‘ Ibis, vol. ii. p. 260, as quoted 
similar information, on making en- in Gould's ‘ Trochilidw,' 1861, p. 
quiries during the following year. 82. For the foregoing proportions, 
To shew the number of living chaf- 1 am indebted to Mr. Salvin for a 
finches caught, 1 may mention that table of his results, 
in 1869 there was a match between " * Ibis,' 1860, p. 137; and 1867, 
two experts, and one man caught p. 369. 
in a d-y 62, and another 40, male " ‘Ibis, 1862, p. 137. 
chaffinches. The greatest number 
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FISH. 

With Fish the proportional numbers of the sexes can be ascertained 
only by catching them in the adult or nearly adult state; and then 
are many difficulties in arriving at any just conclusion." Infertile 
females might readily bo mistaken for males, us Dr. Giinthcr hat 
remarked to me in regard to trout. With some species the males arc 
belieged to die so«u after fertilising the ova. With many speoies th< 
mules ore of much smaller size than the females, so that a large 
number of males would escape from the somo net by which the femalei 
wire‘caught. M. Oarbonnior, ,, who has especially attended to thi 
natural history of the pike (JJsox luciui), states that many males, owinj 
to their small size, are devoured by the larger fomales; and he beli^ei 
that tho males of almost all fish area'xpqjed from this same cuusett 
gn»ter dangersthan the females. Nevertheless, in the few cases it 
which the proportional numbers havo been actually observed, tin 
males appear to be largely in exoess. Thus Mr. B. Huist, the superin 
tendent of the 8tormontneld experiments, says that in 1863, out of 7< 
salmon first landed for the purpose of obtaining the ova, upwards of C( 
were moles. In 1867 he again “ calls attention to the vast disproportioi 
" of the males to tho females. We had at tho outset at least ten male 
“ to one female." Afterwards females sufficient for obtaining ova wer 
procured. He adds, “ from the great proportion of the males, they ar 
“constantly fighting and tearing each other on tho spawning-beds.”’ 
This disproportion, no doubt, eon be accounlod for in part, but whethc 
wholly is doubtful, by the males aaoeuding tho rivers before th 
females. Mr. F. Uuokland remarks in regard to trout, that “ it is 1 
'* curious fact that tho males preponderate very largely in number ovc 
“ the females. It invariably happens that when the flr.-t rush of fish i 
“ made to the net, there will lie at least suven or eight males to on 
“female found captive. I cannot Quito account for this; either th 
“ males are more numerous than the females, or the latter seek safet 
" by concealment rather than flight." He then odds, that by carefull 
svurching the bunks, sufficient females for obtaining ova can be found. 
Mr. H. Lee informs me thut out of 212 trout, taken for this purpose i 
Lord Portsmouth’s park, 130 wero males and 62 females. 

The males of the Cyprinidm likewise seem to be in excess; bt 
several members of this Family, viz., the carp, tench, bream an 
minnow, appear regularly to follow tho practice, rare in the aniiui 
kingdom, of polyandry; for tho female whilst spawning is ulws) 
attended by two males, ono on each shiv, anil iu the esse of the Imsi 
by three or four males. This fact is so woll known, that it is triwaj 
recommended to stock a pond with two mule tenches to ono female, < 
at least with three males to two females. With the minnow, a 
excellent observer states, that on the spawning-beds the males are te 
times as numerous as the females; when a fdmalo oomes amongst tl 


" Leuckart quotes Bloch (Wag¬ 
ner, ‘ Handworterbuch der I’hys.’ 
B. iv. 1853, ». 775), that with fish 
there ere twice u many males as 
females. 

’* Quoted in the ‘Farmer,’ March 


18, 1869, p. 369. 

** ‘The Stormont field Piscictj 
torsi. Experiments,’ 1866, p. 2 
The *liield* newspaper, June 29t 
1867. 

” ’ Land and Water,’ I863|p.4 
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Dale*, “she is immediately pressed closely by a male on each side; 
“and when they have been in that situation for a time, are superseded 
‘ by other two males." ” 


INSECTS. 

In this great Class, the Lopidoptera almost alone afford means /oi 
judging of the proportional numbers of the sexes; Kir they havq been 
collected with special care by many good observers, ana have been 
orgely bred from the egg or caterpillar state. I had hoped that some 
feeders of silk-moths might havo kept an exact record, bup after 
vriting to France and Italy, and consulting various treatises, I cannot 
if.d that this has ever been done. The funeral opinion appears to be 
;hat the sexes are nearly equal, bnt in Italy, as I hear from ProfeBsoi 
“unvstrini, many breeders are convinced that the females are predated 
n excess. This same naturalist, however, informs me, thH in the twc 
fearly broods of the Ailanthus silk-moth (Jiombyx cynlhiu ), the male! 
greatly preponderate in the first, whilst in the second the two sexes are 
nearly equal, or the females rather in excess. 

In regard to Butterflies in a state of nature, several observers have 
been much Btruok by the apparently enormous preponderance of the 
males.’* Thus Mr. Bates,’* in speaking of soveral species, about a 
hundred in number, which inhabit the Upper Amazons, says that the 
males are much more numerous than the femaloa, even in the propor¬ 
tion of a hundred to one. Iu North America, Edwards, who had great 
experience, estimates in the genus Papilio the males to the females as 
four to one; and Mr. Walsh, who informed me of this statement, says 
that with F. turntu this is certainly the case. In South Africa, Mr. B. 
Trimen found the males in excess in 19 species ;’ e and in one of these, 
which swarms in open places, he estimated the number of males ns 
fifty to one female. With another specios, in which tho males are 
numerous in certain localities, lib collected only five females during 
seven years. In the island of Bourbon, M. Muillard states that the 
males of one species of Papilio are twenty times as numerous as the 
females.” Mr. Trimen informs me that as far as he has himself seen, 
or heard from others, it is rare for tho fomalos of any butterfly tf 
exceed the males in number; but three Booth African species per¬ 
haps offer an exception. Mr. Wallaco '* states that the females ol 
Ornithoptera arcenu, in the Malay archipelago, are more common ami 
more easily caught than the males; but this is a rare butterfly. I may 


’* Yarrell, ‘ Hist. British Fishes,’ 
vol. i. 1826, p. 307; on the Cyprin »s 
carpio, p. 331: on the Tinea vulgaris, 
p. 331; on the Abramit brama, p. 
336. See, for the minnow (£«*- 
circus pAojtaiu), * Loudon's Mag. of 
Nat. Hist.’ vol. v. 1832, p. 682. 

'* Leuckart quotes Mymecke 
(Wagner, ‘Handwdrterbuch' der 
Phy*.' B. iv. 1853, s. 775) that 
the males of Butterflies are three 


or four times as numerous as thi 
females. r 

'* ‘The Naturalist on the Ama¬ 
zon*,’ vol. li. 1863, p. 228, 347. 

’• Four of these cases are givet 
by Mr. Trimen in his 1 Khopalocen 
Africie Australis.' 

” Quoted by Trimen, * Transact 
Ent. Soc.’ vol. v. part iv. 1866, p. 330 
'• ‘ Transact. Linn. Soc.' vol. xiv 
p. 37. 
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here add, that in Hyperythrn, a genua of moths, Guen6e says, that 
from four to fire females are sent in collections tyoui India for one 
male. * . 

When this subject of the proportional numbers of the sexes of insects 
was brought before the Entomological Society,'* it was generally 
aim it ted that the males of most Lepidoptoro, in the adult or imago 
state, are caught in greater numbers than the feuiRles; but this fart 
wtis attributed b;* various observers to the more retiring habits of the 
fcgnfies, and to the males emerging earlier from the cocoon. This 
latter circumstance is well known to occur with most Lopidoptera, as 
wellsas with other insects. So that, as M. Personnat remarks, the 
males of the domesticatod Bombyx Yamamai, arc useless at the begin¬ 
ning of the season, and the females at the end, from the want of 
mates.'* I cannot, however, persuado myself that theso causes suflh#to 
exglam the grqpt excess of males, iir thofcbovo oases of certain butter¬ 
flies whiotuaro extremely common in their native countries. Mr. 
Stainton, wno has paid very close attention during many years to the 
smaller moths, informs mo that when ho collected them in tho imago 
state, ho thought that tho males were ten times ns numerous as tho 
females, but that sineo he has reared them on a largo scale from the 
caterpillar stato, he is convinced that the females nro the more 
numerous. Several entomologists concur in this view. Mr. Double¬ 
day, however, and somo others, tako an opposito view, and aro con¬ 
vinced that they have reared from tho eggs and caterpillars a larger 
proportion of males than of females. 

Besides the more active habits of tho males, their earlier emergence 
from the cocoon, and in somo cases their frequenting more open 
stations, other causes may bo assigned for an apparent or real difference 
in tho proportional numbers of tho sexes of Lopidoptera, when cap¬ 
tured in tho imago state, and when reared from the egg or cntorpillnr 
■tnte. I hear from Professor Canestrini, that it is believed by many 
breeders in Italy, that the female caterpillar of the silk-inolh suffers 
more from tho recent disease than tho male; and Dr. Btaudinger 
informs mo that in rearing Lopidoptera more females die in tho 
cocoon than males. With many species the female caterpillar is larger 
than tho male, and a collector would naturally choose the finest 
specimens, ami thus unintentionally collect a larger number of females. 
Three collectors have told mo that this was their practice; but Dr. 
Wallace is sure that most collectors take all tho specimen* which they 
can find of the rarer kinds, which alone aro worth the trouble of 
roaring. Birds when surrounded by caterpillars would probably 
devour the largest; and Professor Canestrini informs mo that in Italy 
some breeders believo, though on insufficient evidence, that in tho first 
broods of the Ailanthns silk-moth, tho wasps destroy a larger number of 
the jemala than of the male cnterpdlors. l>r. Wallace further n marks 
that female caterpillars, from lieing large* than tho males, require 
more time for their development, and consume more food and mois¬ 
ture ; and thus they would bo exposed during a longer time to 
danger from ichneumons, birds, Ac., and in times of scarcity would 
perish in greater numbers. Ilcnce it appears quite jswsiblo that 

-S- 

» ‘Pmc. Eatomolog. Soc.’ Feb. ‘Proc.»Ent. Soc.’ 3rd series, rol. ». 
17th, 18G8. 18*17, (.487. 
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in a state of nature, fewer female Lepidoptera may reach maturity 
than males; and for our special object we are concerned with their 
relative numbers at maturity, when the sexes are reafiy to propagate 

their kind. * , . 

The manner in which the males of certain moths congregate m 
extraordinary numbers round a single female, apparently indicates a 
great excess of males, though this fact may perhaps bo accounted for 
by the earlier emergence of the males from thmr cocoons. Sir. 
Stainton informs me that from twelve to twenty males, may oftOT be 
seen congregated round a female JElachista rufoewerea. It is well 
known that if a virgin Lariocampa qtierau or Salunua «|rmnt 
bo exposed in a cage, vast numbers of males collect round her, a “d if 
confined in a room will even come down the chimney to her. Mr. 
Dv:blcday believes that ho has seen from fifty to a hundred males of 
both those species attracted in the'eourse of a single day by a femaje 
in confinement. In the Islo of Wight Mr. Trimen feposed a Sox 
iu which a female of tho Lasiocampa had been confined on the 
previous day, and five males soon endeavoured to gain admittance. 
In Australia, M. Verreaux, having placed the female of a small 
Bombyx In a box in his pocket, was followed by a crowd of males, so 
that about 200 entered the house with him.* 1 , 

Mr. Doubleday has culled my attention to M. Staudinger s list 
of Lepidoptera, which gives tho prices of the males and females of 
800 species or well-marked varieties of butterflies (Rhopaloccra). The 
prices for both sexes of tho very common species are of course the same; 
but in 114 of tho rarer species theyditt’er; the males being in all cases, 
excepting one, the cheaper. On an average of the prices of the 113 species, 
tho pi ice of the male to that of the female is as 100 to 149; and this 
apparently indicates that inversely the males exceed the females in 
the Bomo proportion. About 2000 species or varieties of moths 
(Hotcroccru) are catalogued, those with wingless females being here 
excluded on aocount of the difference in habits between the two sexes: 
of those 2000 species, 141 differ in price according to sex, the males 
of 130 being cheaper, ami those of only 11 being dearer than the 
females. Tho averago prico of the males of tho 130 species, to that of 
tho fomales, is ns 100 to 143. With respect to the butterflies in this 
priced list, Mr. Doubleday thinks (and no man in England has hart 
more experience), that there is nothing in the habits of the species 
which can account for the difference in tho prices of the two sexes, 
and that it eon lie accounted for only by nn excess in the number of 
tho males. But I am bound to add that Dr. Staudinger informs me, 
that ho is himself of a different opinion. He thinks that tho leas active 
habits of the females and the earlier emergence of the males will 
aocount for his collectors securing a larger number of males than 
of females, and consequently for the lower prices of the former. W ith 
respect to specimens reared from the caterpillar-state. Dr. btaudmger 
lielieves, as previously stated, that a greater number of females than of 
males die wnilst confined in the cocoons. He odds that with certain 
species one sex seems to preponderate over the other during certain 

y °Of direct observations on the sexes of Lepidoptera, reared either 


•> Bluebird, ‘ MAamor,hs<«», " ‘ L.pidopterea - Doublettsa 

Messrs des Insects*,’ 1868, pp. 2.6- Lists,’ Berlin, So. x. 1866. 
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from eggs or caterpillars, I have received only tht few following 
oases:— 


irnagos of 73 species, which consisted of, 

Itr. Albert Jone^of Eltham reared, daring 1868,' 
%nagos of 9 species, which consisted of . . . j 

During 1869 he reared irnagos from 4 species, con-1 

listing of. J 

Mr. Buckler of Emsworth, Hants, during 1869,1 
reared irnagos from 74 species, consisting of. . J 


Bombyx cvnthia 


Drf Wallace raised, from cocoons of Bombyx PernyiV 

sent fr^n China, during 1869 ./! 

Dr. Wallace raised, during 1868 and 1869, from twol 
lots of cocoons of Bombyx yama-mai . . .) 


Total 


j Male*. 

Femah-e. 

•' 153 

j 137 

1 159 

j 126 

114 

1 

| 112 

00 

O 

, 169 

: 52 

: » 

! 224 

123 ' 

52 

! 40 

1 934 

761 


80 that in these eight lota of oocoona and oggs, males were produced 
in excess. Taken togethor the pro|x>rtion of males is os 122'7 
to 100 fenudos. But the numbers aro hardly largo enough to bo 
trustworthy. 

On the whole, from theso various sourcos of ovidenoc, all pointing 
in tho same direction, I infer that with moat species of Lepidoptcra, 
tho rnaturo males generally exceed tho females in number, whatever 
the proportions may be at their first emergence from the egg. 

With reference to the other Orders of insocts, I have been able 
to collect very little reliable information. With the stag-bcelle 
(/.unarms cerviu) “tho males appear to be much moro numerous 
“ than the femalesbut when, as Cornoliua remarked during 1867, 
an unusual number of these beetles appeared in one part of Oermany, 
tho females appeared to exceed tho males as six to one. With ono of 
tho Eluteridte, the malos are said to be much more numerous than the 
females, and “ two or three ure often found united with ono female ;•* 
“ so that here polyandry seems to prevuil.” With Siagonium (Stuphy- 
linidie), in which the males are furnished with horns, “ the females nto 
“ far more numerous than the opposite sex.” Mr. Janson stated ut the 
Entomological Society that tho females of tbo bark- feeding Tomicut 
tilUmu aro so common as to be a plague, whilst the malos are so rare 
us4o be hardly known. 

_* - - - 


11 This naturalist has been so 
kind as to send me some results 
from former years, in which the 
females seemed to preponderate; 
but so many of the figures were 
estimates, that I found it impossible 
to tabulate them. 


•* Gunther's * Kseonl of Zoo¬ 
logical Literature,’ 1867, p. 260. 
On the excess of female Lucanus, 
it>i<Wp. 250. On the mates of Lncs- 
nus is England, Westwood, ‘ Modern 
Class, of Insects,' vol. i. p. 187. Oti 
the Siagonium, ibid. p. 172* 
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It is hardly worth while saying anything about the proportion of 
the sexes in certain species and even groups of insects, for the males 
are unknown or very rare, and the females are partheijogenetic, that 
is, fertile without sexual union; examples of this ore afforded by 
several of the Cynipidse .* 1 In all the gall-making Cynipides known 
to Mr. Walsh, the females are four or live times as numerous as the 
males; and so it is, as he informs me, yith the gall-making Cocidomyiue 
(Diptera). With some common species of Saw-flips (Tenthredinft) 
Mr. F. Smith has reared hundreds of specimens from larva a? all 
sizes, but has nuvor reared a single male: on the other hand, Curtis 
says ,* 1 that with certain species (Athalia), bred by him, the males A wero 
to the fomalos as six to one; whilst exactly the reverse occurred with 
the mature insects of the same species caught in the fields. In the 
fairMy of Bees, Hermann MiiUer,*’ collected a large number of 
specimens of many species, a»d stared others from the cocoons, nr*! 
counted the sexes. He found that the males of some Species greatly 
exceeded the females in number; in others the reverse occurred j and 
in others the two sexes were nearly equal. But as in most cases thy 
males emerge from the oocoons before tho females, they aro at the 
commencement of the breeding season practically in cxcoss. Muller 
also observed that the relative number of tho two sexes in some 
species differed much in different localities. Iiut as H. Miillcr has 
himself remarked to me, these remarks must bo received with 
some caution, as one sex might moro easily escape observation thau 
the other. Thus his brother Fritz Miillor has noticed in Brazil that 
the two scxeB of the Bame spccios of bee sometimes frequent different 
kinds of flowers. With respect to tho Orthoptera, I know hardly 
anything about the relative number of the sexos: Kdrto,** boa-over, 
says that out of 500 locusts which ho exarainod, the males were to 
tho females os five to six. With the Neuroptcra, Mr. Walsh states 
that in many, but by no means in all tho species of the Odonutous 
group, thero is a great overplus of males : in tho genus Hetwrina, also, 
tho males are generally at least four times as numerous ns the females. 
Iu certain species in the genus Goinphus the males aro equally in 
excess, whilst in two other species, the females aro twice or thrice 
os numerous as tho males. In some European species of Photos 
thousands of females may be collected without a single nude, whilst 
with other species of tho samo genus both sexes are common.** In 
England, Mr. MacLachlnn has captured hundreds of tho female 
Apalania muliebrit, but has nevor seen tho male; and of Boreiu 
hyemnlit only four or flvo mnles havo been Seen horo.” With most 
or theso species (excepting the Tenth rodinm) there is at present no 
evidence that the females are subject to parthenogenesis; and thus we 
see how ignomnt we are of tho causes of the apparent discrepancy in 
the proportion of tho two sexes. 

In the other Classes of tl;e Articulate I have been ablo to collect <till 

** Walsh, in 'Tho American En- derheuschrecke,' 182R, p. 20. 
Sonologist,’ vol. i. 1869, p. 103. " ‘ Observations on N. American 

F. Smith, * Record of Zoological Neuroptcra,’ by H. Hagen and B. D. 
Literature,' 1867, p. 328. Walsh, ‘ Free. Ent. Snc. Philn- 

14 ‘ Farm Insects,’ pp. 45-48 detphia,’ Oct. 1803, pp. 168, 223, 

*' ‘ Anwendung der Darwinechen 239. 

Lehre Verh. d. n. V. Jahrg. xxiv.’ •• ‘Proc. Ent. Soc. London,' Feb. 

** ‘Die Strich, Zag oder Wan- 17, 1868. 
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Ass information. With Spiders, Mr. Blaokwall, who hai carefully 
attended to this olass during many years, writes to me that the males 
from their moiy erratic habits are more commonly seen, and therefore 
ippear more numerous. This is actually tho euso with a few species; 
but he mentions several species in six genera, in whfeh tho females 
appear to be much more numerous than the males .' 1 Tho small size of 
tiie males in comparison with the females (u peculiarity which is some* 
limes carried to tyi extreme degree), and their widely different uppenr- 
ancapmay account in some instances for their rarity in collections." 

Some of the lower Crustaceans are able to ptopagato their kind 
asexually, and this will account for the extreme rarity of the males: 
thus von Siebold" carefully examined no less than 13,000 specimens of 
Apus from twenty-one localities, and amongst theso be found only 
310 males. With some other forms (os Tnnais and Cypris), as %gtz 
Itjuller informs me, there is reason to behove that the mules are much 
shorter-lived titan the females; and this would explain thoir scarcity, 
supposing (fie two sexos to be at first equal in number. On the oilier 
hand, Miiller has invariably taken far moro males than females of tho 
Diastylidse and of Cypridina on the shores of Brazil; thus with a 
species in the latter genus, 03 specimens caught the same day included 
57 males; but he suggests that this preponderance may be due to 
some unknown difference in tho habits of tho two sexes. With one 
of tho higher Brazilian crabs, namely a (ielosimus, Fritz Miiller 
found the moles ti be moro numerous than the females. According 
to tho lurge experience of Mr. O. Spence Bate, the reverse seems to 
be the case witii six common Brilish crabs, the names of which ho 
lias given me. 

The proportion of the ser.es in relation to natural selection. 

There is reason to suspect that in some esses man has by 
selection indirectly influenced liis own sex-producing jxjwom. 
Certain women tend to produce during thoir wholo lives moro 
children of one sox than of tho other: and tho same holds good 
of many animals, for instance, cows and horses; thus Mr. Wright 
of Yeldersloy IIouso informs mo that one of his Arab mares, 
though put seven times to different horses, producod sc fen 
fillies. Though I havo very little ovidenco on this head, analogy 
would lead to tho belief, that tho tendency to produce cither 
sex would bo inherited liko almost every other peculiarity, for 
instance, that of producing twins; and concerning tho above 
tendency a good authority, Mr. J. Downing, has communicated 
to me facts which seem to prove that this does occur in certain 
fmfiiiios of short-horn cattle. Col. Mar^inll" has recently found 
on careful examinatfon that the Tod os, a hill-tribe of India, 

" Another great authority with O. I’. Cambridge, u quoted in 
respect to this class, Prof. Thorcll of ‘Quarterly Journal of Science, 
Upeala (‘On Eurnpsnn Spiders,' 1818. p. 429. 

1889-70, part L p. 205) speaks as if »* ‘ lieitrage zur 1’arlhenogeassis,' 
female spiders were generally com- p. 17). 

moner than the males. " ‘The Todaa,' 1873, pp. Io0, 

" See, on this subject, Mr. Ill, 1M, 198. . 
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agist of 112 males and 84 females of all ages—that is in a ratio 
133-3 males to 100 females. The Todas, who are polyandrons 
their marriages, dnring former times invariably practised 
male infanticide; bnt this practice has now been discontinued 
r a considerable period. Of the children bom within late years, 
le males are more numerous than the females, in the proportion 
' 124 to 100. Colonel Marshall accounts for this fact in the 
blowing ingenious manner. “ Let us for the purpose of illustra¬ 
tion take three families as representing an average of the 
entire tribe; say that one mother gives birth to six daughters 
and no sons; a second mother has six sons only, whilst the 
third mother has three sons and three daughters. The first 
mother, following the tribal custom, destroys four daughters 
and preserves two. The second retains her six sons. ..The third 
kills two daughters and keeps one, as also her three sons. We 
have then from the three families, nine sons and three daughters, 
'with which to continue tho breed. But whilst the males 
' belong to families in which the tendency to produco sons is 
' great, the females are of those of a converse inclination. ThuB 
' the bias strengthens with each generation, until, as wo find, 
* families grow to have habitually more sons than daughters.” 

That this result would follow from the abovo form of infanticide 
seems almost certain; that is if wo assumo that a sex-producing 
tendency is inherited. But as tho above numbers are so ex¬ 
tremely scanty, I have searched for additional evidence, but 
cannot decide whether what I have found is trustworthy; 
nevertheless tho facts are, perhaps, worth giving. The Moories of 
Now Zealand have long practised infanticido; and Mr. Fenton” 
states that ho “ has met with instances of women who have de- 
“ stroyod four, six, and even seven children, mostly females. 
" However, tho universal testimony of thoso best qualified to 
" judge, is conclusive that this custom has for many years been 
" almost oxtinct. Probably tho year 1835 may be named as the 
“ period of its ceasing to exist.” Now amongst the New Zea¬ 
landers, as with the Todas, male births are considerably in excess. 
Mr. Fenton remarks (p. 30), “ One fact is certain, although the 
" exact period of tho commencement of this singular condition of 
“ the disproportion of the sexes cannot bo demonstratively find, 
“ it is quite clear that this course of decreart was in full opera- 
“ tion during the years 1830 to 1844, when the non-adult 
" population of 1844 was being produced, and has continued 
" with great energy up to the present time.” The following 
statements are taken from Mr. Fenton (p. 26), but as tbe numbers 

** ‘Aboriginal Inhabitants of New Zealand; Government Report/ 1859, 
p. 36. . 
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«re not large, and as the census was not accurate, uniform 
results cannot be expected. It should be borne in mind in this 
and the follow&g cases, that the normal state of ever; population 
is an excess of women, at least in all civilised countries, chiefly 
owing to the greater mortality of the male sex during youth, and 
partly to accidents of all kinds later in life. In 1858, the 
ualijp populaticJh of New Zealand was estimated as consisting 
or' 81,667 males and 21,303 females of all ages, that is in the 
ratio j>f ISO'S males to 100 females. But during this same year, 
and in certain limited districts, the numbers were ascertained 
with much care, and the males of all ages woro here US 
and the females 616; that is in the tatio of 122-2 males to 100 
females. It ifl more important for us that during this same 
year of 18&8, the non-adult males within the samo district 
wero found to bo 178, and the non-adult females 142, that is in 
the ratio of 125'3 to 100. It may be added that in 1844, at 
which period female infanticide had only lately ceased, the 
non-adult males in one district wero 281, and tho non-adult 
females only 194, that is in the ratio of 144'8 males to 100 fomales. 

In tho Sandwich Islands, tho males exceed tho females in 
number. Infanticide was formorly practised there to a frightful 
extent, but was by no means confined to female infants, as 
is shown by Mr. Ellis, M and as I havo been informed by bishop 
.Staley and tho Eev. Mr. Coan. Nevertheless, another apparently 
trustworthy writer, Mr. Jarves," whoso observations apply to 
the whole archipelago, remarks“ Numbers of women are to 
“ bo found, who confess to tho murder of from three to six or eight 
“ children;” and ho odds, “ females from being considered less 
“ useful than males woro more often destroyed.” From what is 
known to occur in other parts of tho world, this statement is 
prolmble; but must be received with much caution. Tho 
practice of infanticido ceased about tho year 1819, when idolatry 
was abolished and missionaries settled in tho Islands. A careful 
census in 1839 of the adult and taxable men and women in tho 
island of Kauai and in one district of Oahu (Jarves, p. 404), 
gives 4723 males and 8776 fomales; that is in tho ratio of 
12508 to 100. At tho samo time the number of males under 
fourteen years in Kauai and under eighteen in Oahu was 1797, 
and of females of tho samo ages 1429; and hero wo have tho 
ratio of 125*75 males to 100 fomalos. 

In a census of all the islands in 1850,** the males of all ages 

H ■ Narrative of a Tour through " fhU it given in tho Rov. H. T. 
Hawaii,’ 1826, p. 298. Chwvel’e ‘ Life in the Sandwich la- 

•' ‘ Hi-tory of the Sandwich land*,' 1891, p. 277. 

Ulaadi,’ 1843, p. 93. 
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amount to 36,272, and the females to 33,128, or as 109*49 to 
100. The males under seventeen years amounted^ 10,773, and 
the females under the same age to 9593, or as 112*3 to 100. 
From the census of 1872, the proportion of males of all ages 
(including half-castes) to females, is as 125*36 to 100. It must 
be borne in mind that all these returns foj the Sandwjch 
Islands give the proportion of living males to living fesaales, 
and not of the births; and judging from all civilised countries 
the proportion of males would have been considerably higher it 
tho numbers had referred to births.* 

rFrom the several foregoing cases we have some reason to 
believe that infanticide practised in tho manner above explained, 
tends to make a male-producing race; but I am ta^from sup¬ 
posing that this practice in the case of man, or some analogous 
process with other species, has been the sole determining cause 
of an excess of males. There may be some unknown law leading 
to this result in decreasing races, which have already become 
somewhat infertile. Besides tho several causes previously 


M Dr. Coulter, in describing 
(‘Journal R. Geograph. Soc.,' vol. 
v. 1835, p. 67) the state of Cali¬ 
fornia about the year 1830, says 
that the natives, reclaimed by tho 
Spanish missionaries, have nearly 
all perished, or are perishing, al¬ 
though well treated, not driven 
from their native land, and kept 
from the use of spirits. He at¬ 
tributes this, in great part, to the 
undoubted fact that the men greatly 
exceed the women in number; but 
he does not know whether this is 
due to a failure of female offspring, 
or to more females dying during 
early youth. The latter alternative, 
according to all analogy, is very 
improbable. He adds that “ in- 
“ fanticide, properly so called, is 
“ not common, though very fre- 
41 quent recourse is had to abor- 
44 tion.” If Dr. Coulter ii correct 
about infanticide, this case cannot 
be advanced in support of Col. 
Marshall's view. From the rapid 
decrease of the reclaimed natives, 
we miy suspect that, as in the 
cases lately given, their fertility 
has been diminished from changed 
habits of life. 

I had hoped to gain some light 


on this subject from the breeding 
of dogs; inasmuch as in most breeds, 
with the exception, perhaps, of 
greyhounds, many more female 
puppies are destroyed than males, 
just as with the Toda infants. Mr. 
Cupples assures me that this is 
usual with Scotch deer-hounds. 
Unfortunately, I know nothing ot 
the proportion of the sexes in any 
breed, excepting greyhounds, and 
there the male births are to the 
female as llOi to 100. Now from 
enquiries made from many breeders, 
it seems that the females are 
in some respects more esteemed, 
though otherwise troublesome; and 
it does not appear that the female 
puppies of the best-bred dogs are 
systematically destroyed more than 
the males, though this does sometimes 
take place to a limited extent. There¬ 
fore 1 am unable to decide whether 
wo can, on the above principles, ac¬ 
count for the preponderance of male 
births in grevhounds. On the other 
hand, we hare seen that with 
horses, cattle, and sheep, which are 
too valuable for the young of either 
sex to be destroyed, if there is any 
difference, the females are slightly 
in excess. 



'hap. VIII. * rruyuruuH vj 




illuded to, the greater facility of parturition amongst savages, 
ind the less consequent injury to their male infants, would 
end to increase the proportion of live-born males to females. 
There does not, however, seem to be any necessary connection 
xjtween savage life and a marked excess of males; that is if we 
nay judge by the character of the scanty offspring of the latoly 
;xHipg Tasmanians and of the crossed offspring of the Tahitians 
now inhabiting Norfolk Island. 

M.the males and females of many animals differ somewhat in 
habits and aro exposed in different dogrees to danger, it is 
probable that in many cases, more of one sex than of the other 
ate habitually destroyed. But aerfar gs I can trace out the com¬ 
plication of effuses, an indiscriminate though large destruction 
of either sdi would not tend to modify the sex-producing power 
of the species. With strictly social animals, such os beos or ants, 
which produco a vast number of sterile and fertile females in 
comparison with tho males, and to whom this prejiouderanco is 
of paramount importance, we can see that those communities 
would flourish best which contained females having a strong 
inherited tendency to produco more and moro femalos; and in 
such cases an unequal sex-producing tendency would be ulti¬ 
mately gained through natural selection. With animals living 
in herds or troops, in which tho males como to the front and 
defend the herd, as with tho bisons of North Amorica and certain 
baboons, it is conceivable that a malo-producing tendency might 
1* gained by natural selection; for tho individuals of tho better 
defended herds would leavo more numerous descendants. In 
tho caso of mankind tho advantage arising from having a pre¬ 
ponderance of men in tho tribe is supposed to bo ono eliief cause 
of the practico of femalo infanticide. 

In no caso, ns far as we can see, would an inherited tendency 
to produco both sexes in equal numbers or to produce one sex 
in excess, bo a direct advantage or disadvantage to certain 
individuals moro than to others; for instaneo, an individual 
with a tendency to produco more males than females would not 
succeed better in tho battle for life than an individual with an 
opposite tendency; and thorefore a tendency of this kind could 
not be gained through natural selection.* Nevertheless, there are 
certain animals (for instance, fishes and eirripodos) in which two 
or more males appear to bo necessary for tho fertilisation of tho 
female; and the males accordingly largely preponderate, but it 
is by no means obvious how this malojproducing tendency could 
havo been acquired. I formerly thought that when a tendency 
to produce the two sexes in equal numbers was advantageous to 
the species, it would follow from natural selection, but i now 
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see that the whole problem is so intricate that it is safer to leave 
its solution for the future. 


CHAPTER IX. 

Secondary Sexual Chabaotees in the Lowlb Classes 

the Animal Kingdom. . 

These characters absent in the lowest classes—Brilliant colours—M^lusca 

—Annelids—Crustacea, secondary sexual characters strongly developed; 

dimorphism; colour; characters not acquired before maturity—Spiders, 
tj.xual colours of; stridulation by the males—Myriapoda. 

a 4 

With animals belonging to the lower classes, the two sdkes 
are not rarely united in the same individual, and therefore 
secondary sexual characters cannot be developed. In many 
cases whero the sexes are separata, both are permanently at¬ 
tached to some support, and the ono cannot search or struggle 
for the other. Moreover it is almost certain that these animals 
have too imperfect sensos and much too low mental powers, to 
appreciate each other’s beauty or other attractions, or to feel 
rivalry. 

Hence in these classes or sub-kingdoms, such as tko Protozoa, 
Ccelenterata, Echinodermata, Scolecida, secondary sexual cha¬ 
racters, of the kind which wo have to consider, do not occur; and 
this fact agrees with the belief that such characters in the 
higher classes have been acquired through sexual selection, 
which depends on tho will, desire, and choice of either sex. 
Nevertheless some few apparent exceptions occur; thus, as I 
hear from Dr. Baird, tho males of certain Entozoa, or internal 
parasitic worms, differ Blightly in colour from the females; but 
we liavo no reason to suppose that such differences have been 
augmented throngh sexual selection. Contrivances by which the 
male holds tho female, and which aro indispensable for the 
propagation of tho species, are independent of sexual selection, 
and have been acquired through ordinary selection. 

Many of the lower animals, whethor hermaphrodites or with 
separate sexes, ore ornamented with tho most brilliant tints., or 
ore shaded and striped in an elegant manner; for instance, many 
corals and sea-anemones (Actiniae), some jelly-fish (Medusa), 
Porpita, &o.), some Planari®, many star-fishes, Echini, Ascidiana, 
Ac.; but we may conclude from the reasons already indicated, 
namely the union of the two sexes in some of these animals, the 
permanently affixed condition of others, and the low mental 
powers of all, that such colours do not serve as a sexual 
attraction, and have not been acquired through sexual selection. 
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It should be borne in mind that in no case have we suffi¬ 
cient evidence that colours havo been thus acquired, ex¬ 
cept where on# sox is much more brilliantly or conspicuously 
coloured than the other, and where there is no difference 
in habits between the sexes sufficient to account for their 
different colours. But the ovidence is rendered as complete 
as St, can ever te, only when the more ornamented indivi¬ 
duals, almost always the males, voluntarily display thoir 
attractions before the other sex; for we cannot boliove that such 
display is useless, and if it be advantageous, sexual selection 
will almost inevitably follow. Wo may, howover, extend this 
cqpclusion to both sexes, when coknugsi alike, if their colours are 
plainly analogous to those of one sex alone in cortain other 
species of tfie samo group. 

How, then, are tvo to account for the beautiful or oven 
gorgeous colours of many animals in the lowest classes? It 
appears doubtful whether such colours often serve as a protec¬ 
tion ; but that we may easily err on this head, will bo admitted 
by every one who reads Mr. Wallace’s excellent essay on this 
subject. It would not, for instance, at first occur to any one 
that the transparency of tho Medusa), or jelly-fishes, is of the 
highest scrvico to thorn as a protection; but when wo are 
reminded by Hackel that not only tho medusa), but many 
floating mollusca, crustaceans, and even small oceanic fishes 
partake of tliis same glass-like appearance, often accompanied 
by prismatic colours, wo can hardly doubt that they thus 
escape tho notice of pelagic birds and other enemies. M. 
Ward is also convinced’ that tho bright tints of certain 
s]mngcs and oscidians servo as a protection. Conspicuous 
colours arc likowise beneficial to many animals os a warning to 
their would-bo dovourers that they are distasteful, or that they 
possess some special means of defence; but this subject will bo 
discussed more conveniently hereafter. 

We can, in our ignoranco of most of tho lowest animals, only 
say that their bright tints result either from tho chemical 
nature or the minute structure of thoir tissues, independently 01 
any # bcnefit thus derived. Hardly any colour is finer than that 
of arterial blood; but there is no reason to suppose that the 
colour of the blood is in itself any advantage; and though it 
adds to the beauty of the maiden’s cheek, no one will pretend 
that it has been acquired for this purpose. So again with many 
animals, especially the lower ones, the bilo is richly coloured; 
thus, as I am informed by Mr. Haneotfc, the extreme beauty of 
Hie Eolidte (naked sea-slugs) is chiefly due to the biliary - glands 
1 ' Archill it Zoo log. Esjrfr.,’ Oct. 1872, p. 503. * 
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being seen through the translucent integumepts—this beauty 
being probably of no service to these animals. The tints of the 
decaying leaves in an American forest are described by every 
one as gorgeous; yet no one supposes that these tints are 
of the least advantage to the trees. Bearing in mind how many 
substances closely analogous to natural organic compounds have 
been recently formed by chemists, and-which exhibit thejpdst 
splendid colours, it would have been a strange fact if substances 
similarly coloured had not often originated, independency of 
any useful end thus gained, in the complex laboratory of living 
organisms. 

The. sub-kingdom of the Mettusca .—Throughout this great 
division of the animal kingdom, as far as I "can discover, 
secondary sexual characters, such os we are here Considering, 
never occur. Nor could they be expected in the three lowest 
classes, namely in the Ascidians, Polyzoa, and Brachiopods 
(constituting the Molluscoida of some authors), for most of 
these animals ore permanently affixod to a support or have their 
sexes united in the same individual. In the Lamellibranchiata, 
or bivalve shells, hermaphroditism is not rare. In the next 
higher class of the Gasteropoda, or univalve shells, the sexes are 
either united or separate. But in the latter case the males 
never possess special organs for finding, securing, or charming 
the females, or for fighting with other males. As I am informed 
by Mr. Gwyn Jeffreys, the sole external difference between the 
sexes consists in the shell sometimes differing a little in form; 
for instance, tho shell of tho male periwinkle (Uttorina tutorea) 
is narrower and has a more elongated spire than that of the 
female. But differences of this naturo, it may be presumed, are 
diroctly connected with tho act of reproduction, or with the 
development of tho ova. 

The Gasteropoda, though capable of locomotion and furnished 
with imperfect oyes, do not appear to be endowed with sufficient 
mental powers for tho members of the same sex to struggle 
together in rivalry, and thus to acquire secondary sexual 
characters. Nevertheless with the pulmoniferous gasteropoda, or 
land-snails, tho pairing is preceded by courtship; for these 
animals, though hermaphrodites, are compelled by their structure 
to pair together. Agassiz remarks,* “ Quiconque a eu l’occasion 
" d’obeerver les amours des Uma$ons, ne saurait mettre en doute 
“ la seduction d£ployee dans les mouvements et les allures qui 
" preparent et accomplissent le double embrassement de ces 
“ hermaphrodites.” Thdto animals appear also susceptible of 
some degree of permanent attachment: an accurate observer, 
* 1 Da I'Eiptc* at da U Clut.’ be., 1869, p. 106. 
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Mr. Lonsdale, informs me that he placed a pair of land-snails, 
(Helix pomatia), ofte of which was weakly, into a small and ill- 
provided garden. After a short time the strong and healthy 
individual disappeared, and was traced by its track of slimo 
over a wall into an adjoining well-stocked garden. Mr. 
Lonsdale concluded that it had deserted its sickly mate; but 
afth^jn absence 0 } twenty-four hours it returned, and apparently 
communicated the result of its successful exploration, for both 
then started along the same track aud disappeared over the 
wall. * 

Even in the highest class of the Molluscs, the Cephalopoda or 
cuttlefishes, in which tho sexes ^e separate, secondary sexdB 
characters of t'*o presont kind do notfaa far as I can discover, 
occur. Thi# is a surprising circumstance, as these animals 
jwssess highly-enveloped sense-organs and have considerable 
mental powers, as will bo admitted by every one who has watched 
their artful endeavours to escapo from an enemy.’ Certain 
Cephalopoda, however, are characterised by one extraordinary 
sexual character, namely, that the male element collects within 
one of tho arms or tentacles, which is then cast off, and clinging 
by its sucking-discs to tho female, lives for a timo an independent 
life. So completely does tho cast-off ann resemble a separate 
animal, that it was descrilied by Cuvier as a parasitic worm 
under tho name of Hectocotylo. But this marvellous structure 
may bo classed as a primary rather than as a secondary sexual 
character. 

Although with the Molluscs sexual selection does not seem to 
have come into play; yet many univalvo and bivalve shells, 
such os volutes, cones, scallops, &c., are beautifully coloured 
and shaped. The colours do not appear in most coses to bo of 
any use as a protection; they are probably the direct result, at 
in the lowest classes, of the naturo of the tissues; tho pattern 
and tho sculpture of the shell depending on its manner 0 
growth. The amount of light seems to be influential to a certaii 
extent; for although, as repeatedly stated by Mr. Gwyn Jeffreys 
the shells of some species living at a profound depth are bright)] 
coloured, yet we generally boo the lower surfaces, as woll as thi 
part! covered by tho mantle, less higjdy-colourod than thi 
upper and exposed surfaces. 4 In some cases, as with shell 

’ See, for instance, the Account influence of light on the colour! < 
which I hare given in my‘Journal a frondesccut Incnutation, di 
of Researches, 1845, p. 7. pooitc^ by the «urf on the com 

4 I h«ve given Geolog. Obser- rock, of Alton, ion, nod formed t 
vation> on Volcanic Islands/ 1844, the solution of triturated ees-eheii 
p. 53] a curious instance of the « 
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living amongst corals or brightly-tinted sea-weeds, the bright 
colours may serve as a protection.* But that many of the nudi- 
branch molluscs, or sea-slugs, are as beautifully Coloured as any 
shells, may be seen in Messrs. Alder and Hancock’s magnificent 
work; and from information kindly given me by Mr. Hancock, 
it seems oxtremely doubtful whether these colours usually serve 
as a protection. With some species this may bdtho case, f^&th 
one kind which lives on the green leaves of algae, and is itself 
bright-green. But many brightly-coloured, white or otherwise 
conspicuous species, do not seek concealment; whilst again some 
equally conspicuous species, as well as other dull-coloured kinds, 
itvb under stones and in dark,recesses. So that with these nujii- 
branch molluscs, colour apparently does not stand in any elosc 
relation to the nature of the places which they inhabit. 

These naked sea-slugs are hermaphrodite^ yet they pair 
together, as do land-snails, many of which havo extremely 
pretty shells. It is conceivable that two hermaphrodites, 
attracted by each other’s greater beauty, might unite and leave 
offspring which would inherit their parents’ greater beauty. 
But with such lowly-organised creatures this is extremely 
improbable. Nor is it at all obvious how the offspring from the 
more beautiful pairs of hermaphrodites would have any ad¬ 
vantage ovor the offspring of the loss beautiful, so as to increaso 
in number, unless indeed vigour and beauty generally coincided. 
We have not hero tho case of a number of males becoming 
mature before tho females, with the more beautiful males 
selected by the moro vigorous females. If, indeed, brilliant 
colours wero beneficial to a hermaphrodite animal in relation 
to its general habits of life, the more brightly-tinted individuals 
would succeed best and would increaso in number; but this 
would be a case of natural and not of sexual selection. 

Sub-kini/dam of the Vermes: Class, Annelida (or Sea-worms ).— 
In this class, although tho sexes, when separate, sometimes 
differ from each other in characters of such importance that they 
have been placed under distinct genera or even families, yet the 
differences do not seem of the kind which can be safely at¬ 
tributed to sexual seketion. These animals are often beauti¬ 
fully coloured, but as the sexes do not differ in this respect, we 
are but little concerned with them. Even the Nemertians, 
though so lowly organised, “vie in beauty and variety ol 
" colouring with any other group in the invertebrate scries;” yet 

* Dr. Mans hu lately discussed ‘ Proc. Bo-ton Soc. of Nat. Hitt, 
this subject in hi* paper on the vol. iiv., April, 1871. 

Adoptive Coloration of Molluscs, 
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Dr. McIntosh* cannot discofer that these colours are of any 
servico. The sedentary annelids become duller-coloured, ac¬ 
cording to M. Quatrefages, 7 after tho period of reproduction; and 
this I presume may be attributed to their less vigorous condition 
at that time. All those worm-like animals apparently stand too 
low in the scale for the individuals of either sox to oxort any 
chtftqgin selecting a partner, or for the individuals of tho same 
bcx4o struggle together in rivalry. 

• 

Sub-kinqdom of tho Arthropodu : Class, Crit'taeea, —In this great 
class wo first meet with undoubted secondary sexual charactqp, 
often developed in a remarkable* manner. Unfortunately tho 
hnbfts of cr|jstSccaira aro very imperfectly known, and wo cannot 
explain tho usos of many structures peculiar to one sex. With tho 
lower parasitio -species tho males aro of small size, and they 
nlono are furnished witli perfect swimming-legs, antenna) and 
sense-organs; tho females boing destitute of these organs, with 
their Iwdies often consisting of a mere distorted mass. JJut 
these extraordinary differences botween tho two sexos are no 
doubt related to their widely different habits of life, and con¬ 
sequently do not eoneem ns. In various crustaceans, belonging to 
distinct families, the anterior antenna) are furnished with peculiar 
thread-liko bodies, which aro believed to act as smell ing-organs, 
and these aro much moro numerous in tho males than in tho 
females. As tho males, without any unusual dovolopmcnt of 
their olfactory organs, would almost certainly lie able sooner or 
later to find the females, tho increased number of tho smelling- 
throads has probably ltecn acquired through sexual selection, by 
the lietter provided males having l>een tho moro successful in 
finding partners and in producing offspring. Fritz Mtillor hns 
described a remarkable dimorphic species of Tanais, in which the 
male is represented by two distinct forms, which nover graduate 
into each other. In tho ono form tho malo is furnished with 
more numerous smelling-thrcads, and in tho other form with 
more powerful and more elongated chelm or pincers, which servo 
to hold tho female. Fritz Mtillcr suggests that tlioso differences 
between the two male forms of the same species may have 
originated in certain iiyiividuals having 'Ariod in tho number of 
tho smelling-thrcads, whilst other individuals varied in tho 
shape and size of their chelae; so that of the formor, thoso which 
were best able to find the female, and of the latter, those which 

* See his beautiful monogrnph ou 1 See, M. Perrier, * l’Origlne de 
* British Annelids, 1 part i. 1873, l’Hi'mtne d’sprts Itarwio, 1 * Iterus 
p. 3. Scientitique,’ Keb. 1873, p. 833. 

* 
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were best able to hold her, have left the greatest number of 
progeny to inherit their respective advantages.' u 
In some of the lower crustaceans, the right anterior antenna 
a of the male differs greatly in structure 
from tho loft, the latter resembling in 
its simple tapering jqints the anttjpme 
of the femalo. In the malt. the 
modified antenna is either swollen in 
tho middle or angularly beiit, or 
converted (fig. 4) into an elegant, 
and f sometimes wonderfully complex, 
prohensilo organ.' It serves, as I.ifcar 
from Sir J. Lubbock, to hold tho 
female, and for this same purpose one 
of tho two posterior legs (i) on tho 
same side of the body is converted 
into a forceps. In another family the 
inferior or posterior antenna) aro 
"curiously zigzagged" in the males 
alone. 

In tho higher crustaceans the an- 
torior legs are developed into chola) 
or pincers; and these are generally 
larger in the malo than in tho female, 
—so much so that tho market value of 
tho malo ediblo crab ( Cancer jni/urua), 
according to Mr. C. Spence Bate, is 
five times as great as that of the fe¬ 
malo. In many species tho chelae are 
of unequal size on the opposite sido of 
tho body, tho right-hand one l>eing, as 
I am informed by Mr. Bate, generally, 
though not invariably, tho largest This inequality is also often 
much greater in tho malo tlian in the femalo. Tho two chela) 
of tho malo often differ in structure (figs. 6, 6, and 7), the 
smaller one resembling that of tho female. What advantage is 
gained by their inequality in size on tin opposite sides of tho 



Fig. 


4. LabMocera Parwlnll 
(from Lubbock). 

a. Fart of right anterior an¬ 

tenna of male, forming a 
prehensile organ. 

b. Posterior pair of thoracic legs 

of male. 

c. Ditto of female. 


1 4 Facts and Arguments for 
Darwin,' English translat. 1869, p. 
20. See the previous discussion on 
the olfactory threads. Saf* has 
described n somewhat analogous 
case (as quoted in ‘Nature,’ 1870, 
p. 451>) in a Norwegian crustacean, 
the P»ntop‘>rtM nfiinis. 

• See Sir J. Lubbock in ' Annals 


and Mag. of Nat. Hist.* vol. xi. 
1853, pi. i. and x.; nn<i vol. xii. 
(1853) pi. vii. See also Lubbock in 
‘Transact. Ent. Soc.’ vol. iv. new 
series, 1856-1858, p. 8. With re-' 
spect to the zig-zagged antenn® 
mentioned below, see Fritz Muller, 

‘ Facts and Arguments for Darwin,' 
1869, p. 40, foot-note. 
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body, and by the inequality being much greater in the male than 
in tho female j and why, whoa they are of equal size, both are 



tig. 6. Anterior part of body or Callianawa (from MiliK'-Edwnrdsl, allowing tho un- 
«iual and difforeiitty-culistruacd right and left-hand chilm id tho uiah\ 

X B—The artist by mistake has reversed the drawing, and made the lcB-lund chela 
the largest. 




Fig. 6. Second leg of male Orcbestia Tucuratinga (from Fritz MUlier). 

Fig. 7. I>tUo of female. 

often much larger in tho malo than in tho female, is not known. 
As IJiear from Mr. Bate, tho chelm are aometimesof such length 
and size that they cannot possibly bo used*for carrying food to tho 
mouth. In the males of certain fresh-water prawns (Palmmon) 
tin; right leg is actually longer than tho whole body . 10 Tho 
Er at size of the one leg with its chel® may aid tho malo in 
lighting with hia rivals; bnt this vyll not account for their 

* 

'* See a paper by Mr. C. Spence . r >8. # >. I am greatly indebted to Mr. 
with figures, in 4 Proc. Zoolog. Spence Bate for nearly all tht^abore 
18*J8, p. 3*>3 ; and on the utatement* with renpect to the chelas 
0<njenclatuce of the seou*. ibid. p. of the higher crustacean*. 
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inequality in fho female on the opposite sides of of the body. In 
Gelosimus, according to a statement quoted by Milne-Edwards, 1 *' 
the male and the female live in the same burrow, and this 
shews that they pair; the malo closes the mouth of the burrow 
with one of its chelte, which is enormously developed; so that 
hero it indirectly sorves as a means of defonco. c Their main use, 
howevor, is probably to seize and to seenro the female, and^nbis 
in some instances, as with Gammarus, is known to be the chse. 
The malo of tho hermit or soldier crab ( Paguru* ) for (weeks 
togother, carries about tho shell inhabited by the female . 18 Tho 
s<C08, however, of tho common shore-crab (Curtin us mi nus), as 
Mr. Bato informs mo, unite.diKjctly after tho femalo has moulted 
lior hard shell, when she is so soft that sho woultf Ijp injnrdtl if 
seized by tho strong pincers of tho malo; but as she is caught < 
and carried about by tho malo before moulting, she could then be 
seized with impunity. 

Fritz Miillor states that certain species of Molita are distin¬ 
guished from all other amphipods by tho females having “ tho 
“ coxal lamella) of tho penultimate pair of feet produced into 
" liook-liko processes, of which tho males lay hold with tho 
“ hands of tho first pair.” Tho development of those hook-like 
processes has probably followed from thoso females which were 
tho most securely held during the act of reproduction, having 
loft tho largest number of offspring. Another Brazilian amplii- 
pod (Orchestia Darwinii, fig. 8 ) presents a caso of dimorphism, 
liko that of Tanais; for there are two malo forms, which differ 
in tho structure of their chela ).' 3 As either chola would certainly 
suffico to hold the female,—for both aro now usod for this purpose, 
—tho two male forms probably originated by somo having varied 
in one manner and somo in another; both forms having derived 
certain special, but nearly equal advantages, from their differently 
shapod organs. 

It is not known that malo crustaceans fight together for the 
possession of the females, but it is probably the caso; for with 
most animals when tho male is larger than the femalo, ho seems 
to owe his greater size to his ancestors having fought 
with other males during many generations. In most of the 
orders, especially in the highost or the Brachyurn, the malo is 
larger than the female; the parasitic genera, however, in which 
tho sexes follow different habits of life, and most of the Ento- 
mostraca must bo excepted. Tho chela) of many crustaceans are 

" ' Hist. Nat. d«s Croat.* ham. ii. of S. Devon.’ 

1837, p. 50. * ” Frits Muller, ‘ Facta and Argu- 

" Mr. C- Spence Bate, 1 Brit, ments for Darwin,’ 1869, pp. 35-28 
Assoc., youth Report on the Fauna 
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weapons well adapted for fighting. Thus when a Devil-crab 
(Portunits puber) was seen by a son of Mr. Bate fighting with a 
Carcinus mtenai, the latter was soon thrown on its back, and had 
every limb tom from its body. Whon several males of a Brazilian 
Gelasimns, a species famished with immense pincers, were 
placed togethor ip a glass vessel by Fritz Miillcr, they mutilated 

ond*Mled one another. Mr. Bate put a largo mole Carcinus 

0 



fig- a Ordxrti* Danvioii (from Frfu MUlIrr). utAytag the dlftmnUy-onniUtctod 
du-be of tbe two male forma. 


"arno* into a pan of water, inliabited by a femalo which was 
Paired with a smaller male; bnt the latter was soon dispossessed. 
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Mi. Bate adds," if they fought, the victory was a bloodless one, 
“ for I saw no wounds.” This same naturalist separated a male 
sand-skipper (so common on our sea-shores), Oam'.narus marinvt, 
from its female, both of whom were imprisoned in the same 
vessel with many individuals of the same species. The female, 
when thus divorced, soon joined the others. After a time the 
malo was put again into tho same vessel; aid he ther^fter 
swimming about for a time, dashed into the crowd, and without 
any fighting at once took away his wife. This fact shew§ that 
in tho Amphipoda, an order low in the scale, tho males and 
finales recognise each other, and aro mutually attached. 

The mental powers of tljp Crustacea aro probably higher than 
at first sight appears probable. Any ono who tries to catch »one 
of the shore-crabs, so common on tropical coasts, iill porceivo 
how wary and alort they aro. There is a large crab (Birgm 
Intro), found on coral islands, which makes a tliick bed of tho 
picked fibres of tho cocoa-nut, at the bottom of a deep burrow. 
It foods on the fallon fruit of this tree by tearing off tho husk, 
flbro by fibre; and it ahvnys 1 logins at that end where tho three 
oyo-liko depressions aro situated. It tlion breaks through one of 
these oyes by hammoring with its heavy front pincers, and 
turning round, extracts tho albuminous coro with its narrow 
]K>stcrior pincers. But tlieso actions aro probably instinctivo, so 
that thoy would bo performed as well by a young animal as by 
an old ono. The following caso, however, can hardly bo so con¬ 
sidered: a trustworthy naturalist, Mr. Gardner, 1M whilst watching 
a shoro-crab (Gelasimus) making its burrow, threw some shells 
towards tho hole. Ono rolled in, and throo other shells remained 
within a few inches of tho mouth. In about fivo minutes the 
crab brought out tho shell which had fallen in, and carried it 
away to tho distance of a foot; it then saw the throo other shells 
lying near, and evidently thinking that thoy might likewise roll 
in, carried them to the spot whero it had laid the first. It 
would, I think, bo difficult to distinguish this act from ono 
lierforraod by man by the aid of reason. 

Mr. Bate does not know of any woll-mnrked caso of difference 
of colour in tho two sexes of our British crustaceans, in which 
respect the sexes of the higher animals so_often differ. In 'some 
cases, however, the males and females differ slightly in tint, but 
Mr. Bato thinks not more than may bo accounted for by their 
different habits of lifo, such as by the male wandering more 
about, and being thus more exposed to the light. Dr. Power 

'* ‘Travels in the Int.rior of 4G3, .m account of the hebite of the ' 
Brasil/ 1846, p. Ill, I have given, Birgus. 
in Wj 4 Journal of Researches/ p. 
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tried to distinguish by colour the sexes of the several speeiei 
which inhabit the Mauritius, but failed, except with one specie! 
of Squilla, probably S. stylifem, the male of whioh is described at 
being “ of a beautiful bluish-green,” with some of the appendage 
cherry-red, whilst the female is clouded with brown and grey 
“ with the red about her much loss vivid than in the malo." 1 
In^his case, wd may suspect the agency of sexual selection 
FrgnfM. Bert’s observations on Daphnia, when placed in a vesse 
illuminated by a prism, we have reason to beliove that oven the 
lowest crustaceans can distinguish colours. With Saphirina (or 
oceanio genus of Entoraostraca), the males are furnishod adth 
minute shields or cell-like lxxjhes, which exhibit beautMl 
changing colours; these are absein in tho females, and in 
loth sexes *of ono species. 111 It would, however, bo extremely 
rash to conclude that these curious organs servo to attract the 
females. 1 am informed by Fritz Muller, that in tho femalo of a 
Brazilian species of Gelosimns, tho whole body is of a nearly 
uniform greyish-brown. In tho malo tho posterior part of the 
cephalo-thorax is puro wliito, with tho anterior part of a rich 
green, shading into dark brown; and it is remarkable that these 
colours aro liablo to chango in tho course of a few minutes—the 
white becoming dirty grey or even black, the green “ losing much 
“ of its brilliancy.” It deserves especial notieo that tho males do 
not acquire their bright colours until they becomo matnro. They 
appear to bo much moro numerous than tho females; they 
differ also in tho larger sizo of thoir chelro. In somo species of 
tho genus, probably in all, tho soxes pair and inhabit tho samo 
burrow. They aro also, as wo havo seen, highly intelligent 
animals. From these various considerations it seems probable 
that tho malo in this species has becomo gaily ornamented in 
order to attract or excito tho female. 

It has just l)cen stated that tho malo Gelasimus does not 
acquire his conspicuous colours until mature and nearly ready 
to breed. This seems a general rule in tho whole class in resjxx't 
to the many remarkable structural differences between tho sexes. 
We shall hereafter find the same law prevailing throughout the 
great sub-kingdom of the Vcrtebrata; and in all cases it is 
einiiffmtly distinctive of characters whi^h have l>een acquired 
through sexual selection. Fritz Mttller 17 gives somo striking 
instances of tliis law; thus tho malo sand-hopper (Orehostia) 
dots not, until nearly full grown, acquire his largo claspers, 

11 Mr. Ch. Fraser, is ‘ Proc. Zoo- “ Claus, ‘ Die freilebendeo Cop*, 
log. 1869, p. 3. I am indebted poden, 1863, s. 35. 
to Mr. Bate for Dr. Power’s state- ” ‘ tacts and Arguments,’ 4c.. 
ment. p. 79- • 
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which are very differently constructed from those of the female; 
whilst young, his claspers resemble those of the female. 

Class, Aruchniila (Spiders).—The sexes do not generally differ 
much in colour, but the males are often darker than the females, 
as may be seen in Mr. Blackwall’s magnificent work." 1 In some 
species, however, the difference is conspicuous: thus the female 
of Sparassus maragdulus is dullish green, whilst; the adullj, jtale 
has the abdomen of a fine yellow, with three longitudinal stripes 
of rich red. In certain species of Thomisus the sexes tjosely 
resemble each other, in others they differ much; and analogous 
<gses occur in many other genera. It is ofton difficult to say 
wnich of the two sexes dopartSjjnost from the ordinary coloration 
of the genus to which tho species belong; but*Mr. Blackball 
thinks that, as a general rule, it is the malo; and Canestrini“ 
remarks that in certain genera the malos can bo specifically dis¬ 
tinguished with easo, but tho females with great difficulty. I am 
iuformed by Mr. Blackwall that the sexes whilst young usually 
resemble each other; and both often undergo great changes in 
colour during their successive moults, boforo arriving at maturity. 
In other cases tho malo alone appears to chango colour. Thus 
tho malo of tho above bright-coloured Sparassus at first re¬ 
sembles tho fcmalo, and acquires his peculiar tints only when 
nearly adult. Spiders are possessed of acute senses, and exhibit 
much intelligence; as is woll known, tho females often shew 
tho strongest affection for their eggs, which they carry about 
enveloped in a silken web. Tho males search eagerly for the 
females, and have been seen by Canestrini and others to fight for 
possession of them. This same author says that the union of tho 
two sexes has been observed in about twenty species; and ho 
asserts positively that tho femalo rejects sorno of the males who 
court her, threatens them with 0 (>cn mandibles, and at last after 
long hesitation accepts tho chosen ouo. From theso several 
considerations, wo may admit with some confidence that tho 
well-marked differences in colour Iwtwcen tho sexes of certain 
species are tho results of sexual selection; though wo have not 
hero tho best kind of evidence,—tho display by tho malo of his 
ornaments. From tho extreme variability of colour in tho male 
of some spocies, for instance of Theridion linmtum, it would 
appear that theso sexual characters of tho' males havo not as yet 
becomo woll fixed. Canestrini draws tho samo conclusion from 

'• ■ A. History of the Spiders of 1 Caratteri sessuali socondarii degti 
Great Britain,* I8dt-(H. For the Aruchnidi,’ in the *Atti della Soc. 
following facts, see pp. 77, 78, IOC. Vcneto-Trentina di Sc. Xat. Padova,* ** 

11 This author haa recently pub- rol. i. Fasc. 3, 1873. 
lished a valuable easay on the 
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the fact that the males of certain species present two forms, 
differing from each other in the size and length of their jaws; and 
this reminds tife of the above cases of dimorphic crustaceans. 

The male is generally much smaller than the female, somotimes 
to an extraordinary degree,® and ho is forced to bo extremely 
cautious in makjpg his advances, as the female often carries her 
commas to a dangerous pitch. De Geer saw a mole that “ in the 
“ midst of his preparatory caresses was seized by the object of 
“ his attentions, enveloped by her in a web and then devoured, a 
“ sight which, as ho adds, filled him with horror and indignation.” " 
The Rev. 0. P. Cambridge® accounts in tho following managr 
for the extromo smallness of the pjale in tho genus Neplula. 
“ Vinsoij gtves a graphic account of the agile way in which 
“ the diminutive mole escapes from tho ferocity of the fupialo, by 
“ gliding about and playing hide and seek over her body and 
“ along her gigantic limbs: in such a pursuit it is ovident that 
“ the chances of escape would be in favour of tho smallest males, 
“ whilo the largor ones would fall early victims; thus gradually 
" a diminutive race of males would bo selected, until at lost they 
“ would dwindlo to tho smallest possible sizo compatible with tho 
" exorcise of their generative functions,—in fact probably to tho 
“ sizo wo now sco them, i.o., so small as to bo a sort of parasite 
“ upon tho female, and cither beneath her notice, or too agilo and 
" too small for her to catch without great difficulty.” 

Westring has mado tho interesting discovery that tho males 
of several species of Thcridion 23 havo tho powor of making 
a stridulating sound, whilst tho females are muto. Tho ap¬ 
paratus consists of a serrated ridge at tho bnsoof tho abdomen, 
against which tho hard hinder part of tho thorax is rubbed; anil 
of this structure not a traco can bo detected in tho females. It 
deserves notico that several writers, including tho well-known 
arachnologist Walckenaor, have declared that spiders aro attracted 
by music.® From tho analogy of tho Orthoptora and Ilomoptern, 


24 Aug. Vinson (‘Araneides des 
Uf* de la Reunion,’ pi. vi. figs. I 
and 2) gives a good instance of the 
mill size of the male, in Epcira 
nigr'J: In this species, as I may 
add, the male is testaceous and the 
female black with legs banded with 
red. Other even more striking 
cases of inequality in size between 
the sexes have been recorded 
(‘ Quarterly Journal of Science/ 
lfWS, July, p. 429); but I hare 
not seen the original accounts. 

11 Kirby and Spence, ‘ Introduc¬ 


tion to Entomology/ vol. I. 1818, 

p. 280. 

M ‘Proc.7x>olog. Soc/ 1871, p. #21. 

M Thcridion (Asagena, Sund.) 
aerratipe% 4-punctatum et gutta - 
tum{ see Westring, in Kroycr, 
* Naturhist. Tidskrifit/ vol. iv. 1842- 
1843, p. 3411; and vol. ii. 1846- 
1849, p. 342. See, also, for other 
species, ‘Aranea; Suecicw/ p. 184. 

,4 B¥. H. II. van Zouteveen, in 
his Dut£h translation of this work 
(vol. 1. p. 444), has collected several 
cases 

N 3 
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to be described in the next chapter, we may feel almost sure that 
the stridulation serves, as Westring also believes, to call or to 
axcite the female; and this is the first case knowfl to me in the 
ascending scale of the animal kingdom of sounds emitted for 
this purpose.“ 

Class, Myriapoda .—In neither of the two orders in this class, 
the millipedes and centipedes, can I find any well-meffed 
instances of such sexual differences as more particularly condbrn 
as. In Qlomeris limbata, however, and perhaps in sonn few 
athor species, the males differ slightly in colour from the females; 
jthis Qlomeris is a highly variable specios. In the males of 
he Diplopoda, the logs belonging eithor to one of the anterior/)! 
)f the posterior segments of the body aro modified into j?re- 
lcnsile hooks which servo to secure tho female. In some species 
)f lulus the tarsi of the male are furnished with mombranous 
iuckors for the same purpose. As wo Bhall see when we treat 
>f Insects, it is a much more unusual circumstance, that it is 
he female in Lithobius, which is furnished with prehensile 
tppondages at the extremity of her body for holding the male.* 


CHAPTER X. 

Skoondaby Sexual Characters of Insects. 

)i versified structures possessed by the males for seizing the females— 
Differences between the sexes, of which tho meaning is not understood— 
Difference in size between the sexes—Thysanura—Dipt era—Hemiptera 
—Homoptera, musical powers possessed by the males alone—Orthoptera, 
musical instruments of the males, much diversified in structure; 
pugnacity; colours—Neuroptera, sexual differences in colour—Hyme- 
uoptcra, pugnacity and colours—Coleoptera, colours; furnished with 
great horns, apparently as an ornament; battles; stridulating organs 
generally common to both sexes. 

'n the immenso class of insects the sexos sometimes differ iu 
heir locomotive-organs, and often in their sense-organs, as in 
lie pectinated and beautifully plumose antenna of the males of 
uany species. In Chlocon, one of tho Ephemera, the malo has 
;reat pillared eyes, of,' which tho female is entirely destitute.' 
.'he ocelli aro absent in the females of certain insects, as in tho 

*» Hilgendorf, however, has lately ‘Hist. Nat. des Insoctes: Apteres,* 
ailed attention to an analogous tom. iv. 1847, pp. 17, 19, 88. 
Iructure in some of the higher ' Sir J. Lubbock, • Transact, 
rustacenns, which seems Adapted Lioness Soc.’ vol. nv. 1866, p. 
a produce sound; see ‘Zoological 484. With respect to the Mo- 
iecord,’ 1869, p. 603. tillid* see Westwood, ‘ Modem 

"‘Wulckenaer et P. Gervais, Class, of Insects,’ vol. iL p. 213. 
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Mutillida; and here the females are likowiso wingless. But 
we are chiefly concerned with structures by which one male is 
enabled to cohquer another, either in battle or courtship, through 
his strength, pugnacity, ornaments, or music. The innumerable 
contrivances, therefore, by which the male is able to seize tbe 
female, may be briefly passed over. Besides the complex structures 
aHljp apex of the abdomen, whioh ought perhaps to be ranked 

primary organs,* "it is astonishing," as Mr. B. D. Walsh* has 
remjrked," how many different organs are worked in by nature 
“ for the seemingly insignificant object of enabling the male to 
“ grasp the female firmly.” The mandibles or jaws are scape- 
times used for this purpose; thus iim male CoryJalu cornutut (a 
ncuroptercjufWnsect in some degreo allied to the Dragon-flies, &c .) 
has immense curved jaws, many times longer than those of tho 
female; and they are Bmooth instead of being toothed, so that 
ho is thus enabled to seizo her without injury.* One of the 
stag-beetles of North America (Lucanua elnphus) uses his jaws, 
which are much larger than those of tho feraalo, for tho same 
purpose, but probably likowiso for fighting. In one of tho 
sand-wasps ( Ammophila ) tho jaws in tho two sexes are closely 
alike, but are used for widely different purposes: tho males, as 
Professor Westwood observes, “are exceedingly ardent, seizing 
“ their partners round tho nock with their sicklc-shapcd jaws;”* 
whilst the females use theso organs for burrowing in sand-banks 
and making their nests. 

Tho tarsi of tho front-legs are dilated in many malo beetles, or 
are furnished with broad cushions of hairs; and in many geuera 
of water-beetles they are armed with a round flat sucker, so that 
tho male may adhere to tho slippery body of tho femalo. It is a 


* These organs in the malo often 
infer in elosely-nilied species, and 
iiford excellent specific characters, 
but their importance, from a func- 
'ional point of view, ns Mr. R. 
MacLachlan has remarked to me, 
has probably been overrated. It 
has been suggested, that slight dif¬ 
ferences in these organs would 
’uiHte to prevent the intercrossing 
of well-marked varieties 8r incipient 
species, and would thus aid in their 
development. That this can hardly 
the case, we may infer from the 
many recorded cases (see, for in- 
instance, Bronn, ‘ Geschichte der 
Xatur,’ B. ii. 1843, a. 164; and 
Westwood, ‘ Transact. Ent. Soc.’ 
vol. iii. 1842, p. 195) of distinot 


species having been observed in 
union. Mr. Macbaehlnn informs 
me (vide ‘ Stett. Ent. Zcitung,’ 
1867, s. 155) that when several 
species of l’hryganidie, which pre¬ 
sent strongly-pronounced differences 
of this kind, were confined together 
by Dr. Aug. Meyer, the y rauph'l, 
and one pair produced fertile ora. 

* ‘ The Practical Entomologist,* 
Philadelphia, vol. il. May, 1867, 

p. 88. 

* Mr. Walsh, ibid. p. 107. 

* ‘Modern classification of in¬ 
sects,’ vol. ii. 1840, pp. 205, 206. 
Mr. Waist), who called my attention 
to the touble use of the jaws, says 
that he has repeatedly observed 
this fact. 
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much more unusual circumstance that the female of some -water- 
beetles (Dytiscus) have their elytra deeply grooved, and in 
Aeilius lulcatu s thickly set with hairs, as an aid to the male. 

The females of some other water- 
beetles (Hydroporus) have their 
elytra punctured, for the same 
purpose* In the male of QrtAno 
cribrurius (fig. 9), it is tho tibia 
which is dilated into a broad 
homy plate, with minute mem¬ 
braneous dots, giving to it a sin¬ 
gular appearance like that ofca 
riddle. 7 In tho mala of Perithe 
(a genus of beetles) a fow of the 
middlo joints of the antennao are 
dilated and furnished on the in¬ 
ferior surfaco with cushions of hair, 
exactly like thoso on tho tarsi of 
tho Carabkko, “ and obviously for 
“ tho same end.” In malo dragon¬ 
flies, “ tho appendages at the tip 
“ of the tail are modified in an 
“ almost infinite variety of curious 
“ patterns to enable them to em- 
“ braco tho neck of tho female.” 
Lastly, in tho males of many in¬ 
sects, tho legs are furnished with peculiar spines, knobs or 
spurs; or tho wliolo leg is bowed or thickened, but this is by no 
means invariably a sexual character; or ono pair, or all three 
pairs aro elongated, somo times to an extravagant length.* 

Tho sexes of many species in all the orders present differences, 
of which tho meaning is not understood. Ono curious caso is 
that of a beetle (fig. 10), tho malo of which has tho left mandible 
much enlarged; so that tho mouth is greatly distorted. In 
another Carabidous beetle, Eurygnathus, 9 wo have tho caso, 



• We have here a curious end 
inexplicable case of dimorpbism, for 
some of the females of four Euro¬ 
pean species of Dytiscus, and of 
certain species of Hydroporus, have 
their elytra smooth; nnd no inter¬ 
mediate gradations between the 
snlcnted or punctured, and tbs quite 
smooth elytra haTe been observed. 
See Dr. H. Schaum, as quoted in 
the 'Zoologist,' rol. v.-vi. 18+7-48, 
p. 1890. Also Kirby and Spence, 


‘ Introduction to Entomology.’ vol. 
iii. 1826, p. 305. ' 

’ Westwood, ‘ Modern Class.’ vol. 
li. p. 193. The following state¬ 
ment about Penthe, and others in 
inverted commas, are taken from 
Mr. Walsh, ‘ Practical Entomolo¬ 
gist,’ Philadelphia, vol. ii. p. 88. 

* Kirby and Spence, ‘ Introduct.’ 
&c., vol. iii. pp. 332-336. 

* 1 Insecta Maderenaia,* 1854, p. 
20 . 
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unique as far os known to Mr. Wollaston, of the head of the 
female being much broader and larger, though in a variable 
degree, than that of the male. Any number 
of such cases could be given. They abound 
in the Lepidoptera: ono of the most extra¬ 
ordinary is t^at certain malo butterflies 
lm>i> their fore-legs moro or less atrophied, 
with the tibiae and tarsi reduced to mere ru¬ 
dimentary knobs. The wings, also, in the two 
sexes often differ in neuration, 10 and some¬ 
times considerably in outline, as in tho Ari- 
cyis epitus, which was shewn to mo in tho 
British Mtyeum by Mr. A. Butler. Tho males 
of certain South American butterflies have 
tufts of hair on the margins of tho wings, 
and homy excrescences on tho discs of the 
posterior pair.” In soveral British butter¬ 
flies, as shown by Mr. Wonfor, tho males alono 
are in parts clothed with peculiar scales. 

Tho use of tho bright light of tho femnlo l $~ > 
glow-worm has lieen subject to much discus¬ 
sion. Tho male is feebly luminous, as are tho 
larvto and oven tho eggs. It has lieeu sup¬ 
posed by some authors that tho light serves to 
frighten away enemies, and by others to 
guide tho malo to tho female. At last, Mr. 

Bolt 13 appears to havo solved tho difficulty: 
ho finds that all the Lampyridro which ho has 
tried aro highly distasteful to insectivorous 
mammals and birds. Ilenco it is in accordance 
with Mr. Bates’ view, hereafter to lie explained, 
that many insects mimic tho Lampyridro 
closely, in order to Ixj mistaken for them, and F1 , , 0 . Taptnwfcre# 
thus to escapo destruction. IIo further bo- di«i»rtu» imuch r n - 
lioves that tho luminous species profit by urt?** male ; * lower 

l*ing at once recognised as unpalatable, ugurc, 

It il probable that tho samo explanation may bo extended to the 

10 E. Double-lay, ‘ Annals owl 74. Mr. Wnnfor’# observation# are 
Mag. of Nat. Hist.’ vol. 1. 1848, p. quoted in ‘ Popular Science Review,’ 
370. I may add that the wing# in 1888, p. 343. 

certain Hymenoptera (seeShuckard, 11 ‘'Hie Naturalist in Nicaragua,' 
‘Fossori.il Hymenop.' 1837, pp. 33- 1874, pp. 316-320. On the phoo- 

43) differ in neuration according to phorctccnce of the egg#, #ce ‘ Annal# 
•ex. and Mag. of Nat. Hint.’ 1871,' Nor., 

11 H. W. Bate#, in ‘Journal of p. 372. • 

Proc. Linn. Soc.’ vol. vi. 1862, p. 
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Elaters, both Boxes of which are highly luminous. It is not 
known why the wings of the female glow-worm have not been 
developed; but in her present state she closely resembles a 
larva, and as larvae are so largely preyed on by many animals, 
we can understand why she has been rendered so much more 
luminous and conspicuous than tho male; an<^ why the larvte 
themselves are likewise luminous. , * 

Difference in Size between the Sexes .—With insects of all kinds 
the males are commonly smaller than the females; and«this 
difference can often be detected even in the larval state. So 
considerable is the difference between the male and female 
cocoons of the silk-moth (Dfmbyx mori ), that in France they 
separated by a particular modo of weighing. 13 'in, tho lower 
classos of the animal kingdom, tho greater size of the females 
seems generally to depend on their developing an enormous 
number of ova; and this may to a certain extent hold good with 
insocts. But Dr. Wallace has suggested a much more probablo 
explanation. He finds, after carefully attending to the develop¬ 
ment of tho caterpillars of Iiombyx eyuthui and yamamai, and 
especially to that of somo dwarfed caterpillars reared from a 
Becond brood on unnatural food, " that in proportion as the in- 
“ dividual moth is finer, so is tho time required for its metamor- 
“phosis longer; and for this.reason the female, which is the 
" larger and heavior insect, from having to carry her numerous 
“ eggs, will bo preceded by tho mnlo, which is smaller and has 
“ less to mature.” 14 Now ns most insects are short-lived, and as 
they are exposed to many dangers, it would manifestly bo ad¬ 
vantageous to tho female to be impregnated as soon as possible. 
This end would bo gained by tho males being first matured in 
largo numbers ready for tho advent of tho females; and this 
again would naturally follow, as Mr A. B. Wallace has re¬ 
marked,” through natural selection; for tho smaller males 
would bo first matured, and thus would procreate a large 
number of offspring which would inherit the reduced size of 
their male parents, whilst tho lnrger males from being matured 
later would leavo fewer offspring. 

There are, liowover, exceptions to tho rule of male insects 
being smallor than tho fwunlcs: and somo of these exceptions are 
intelligible. Size and strength would bo an advantage to the 
males, which fight for the possession of tho females; and in 
those cases, as with the stag-beotlo (Lucahus), the males are 
larger than tho females. Thoro are, however, other beetles 

13 Robinet, ‘Vers k Soi*,’ 1848, rol. r. p. 486. 

P-S07. “ ‘Journal <.f Proc. Ent. Sae. 

14 ‘Tnauct. Ent. Soc.’ 3rd Mries, Feb. 4th, 1867, p. lxxi. 
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hich are not known to fight together, of whioh the males 
raced the females in size; and the moaning of this fact is not 
aown; but fn some of these cases, as with the huge Dynaates 
id Megasoma, we can at least see that thero would bo no 
soessity for the males to be smaller than the females, in order 

> be matured ^efore them, for these beetles are not short-lived, 
iidxtbere would be amplo time for the pairing of the sexes. So 
fain, male dragon-flies (Libellulidro) are sometimes sensibly 
jgsr, and never smaller, than the females;" and as Mr. 
[acLachlan believes, they do not generally pair with tho females 
ntil a week or fortnight has elapsod, and until they ^)go 
ssumcd their propor masculinoecotyurs. But tho most curious 
iso, shewing on what complex and easily-overlooked relations, 

> trifling a character as difference in size between the sexes 
lay depend, is that of tho aculeate llymenoptora; for Mr. P. 
inith informs mo that throughout nearly tho wholo of this 
irge group, the males, in accordance with tho general rule, aro 
mailer than the females, and emerge about a week before them; 
ut amongst tho Bees, tho males of Apit mellifica, Antliidium 
tanicatum, and Anthophora acervorum, aud amongst tho Fossoros, 
lio males of the Methoca ichtieuvwnides, aro larger than tho 
.'males. The explanation of this anomaly is that a marriage 
iglit is absolutely necessary with theso species, and tho male 
equiros great strength and size in order to carry tho female 
lirough the air. Increased size has hero boon acquired in op- 
osition to tho usual relation betweon sizo and tho period of 
ovelopmcnt, for tho males, though larger, oworgo beforo tho 
mailer females. 

We will now roview tho several Orders, selecting such facts 
s more particularly concern us. Tho lepidoptera (Butterflies 
,nd Moths) will be retained for a separate chapter. 

Order, Thymnura.— Tho members of this lowly organized 
,rder are wingless, dull-coloured, minute insects, with ugly, 
Imost misshapen beads and lxxlies. Their sexes do not differ; 
mt they aro interesting as shewing us that the males pay 
eilulous court to tho females even low down in tho animal 
calo. Sir J. Lubbock " says: “ it is vtry amusing to seo those 
' little creatures (Smynthurui Inters) coquetting together. The 
’ male, which is much smaller than the female, runs round her, 
' and they butt ono another, standing face to face, and moving 


'• For this and other etatementa 
•D the aize of the acxes, see Kirby 
.ad Spence, Ibid, vol iii. p. 3‘*0; 
>n the duration of life in insect*, 


zee p 3+4. 

>' ‘Transact. Linnean Soc. Toi. 
ixri. I8G8, p. 290. 
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“ backward and forward like two playful lambs. Then the 
“ female pretends to run away and the male runs after her with 
" a queer appearance of anger, gets in front and stands facing 
“ her again; then she turns coyly round, but he, quicker and 
“ more active, scuttles round too, and seems to whip her 
“ with his antennae; then for a bit they stand face to face, 
“ play with their antennae, and seem to be ah in all to, pne 
“ another.” » 

Order, Diptera (Flios).—The sexes differ little in colour. *Tlie 
greatest difference, known to Mr. F. Walker, is in the genus 
Bibio, in which the males are blackish or quite block, and the 
females obscure brownish-orange. Tho genus Ela^homyia, dis¬ 
covered by Mr. Wallace 18 in New Guinea, is highly remarkable, 
as tho males are furnished with horns, of which the females are 
quite destitute. The horns spring from beneath the oyes, and 
curiously rcsemblo those of a stag, being either branched or pal- 
mated. In ono of tho species, they equal tho whole body in 
length. They might bo thought to bo adapted for fighting, but 
as in one species they are of a beautiful pink colour, edged with 
black, with a pale control stripe, and as these insects have 
altogether a very elegant appearance, it is perhaps moro probable 
that thoy servo as omamonts. That tho malos of somo Diptera 
fight together is certain; for Prof. Westwood 18 has sovcral times 
soen this with tho Tiputa. The males of other Diptera ap¬ 
parently try to win tho fomales by their music: H. Muller* 
watched for some timo two males of an Eristalis courting a 
female; they hovered abovo her, and flew from side to side, 
making a high humming noiso at tho sarno time. Gnats and 
mosquitoes (Culicidas) also seem to attract each other by hum¬ 
ming ; and Prof. Mayer has recently ascertained that tho hairs 
on the antonnm of the malo vibrato in unison with the notes of a 
tuning-fork, within tho range of tho sounds emitted by the female. 
Tho longer hairs vibrato sympathetically with tho graver notes, 
and the Bhorter hairs with the higher ones. Landois also asserts 
that he has repeatedly drawn down a wholo swarm of gnats by 
uttering a particular note. It may bo added that tho mental 
faculties of the Diptera we probably higher than in most other in¬ 
sects, in accordance with their highly developed nervous system. 11 

11 ‘ The Millay Archipelago,’ vol. 11 See Mr. B, T. Lowne’s intern,* 
ii. 1869, p. 313. ing work, ‘ On the Anatomy of the 

** ‘Modern Classification of In- Blow-Hv,Musc.i vomitoria,’1870, p. 
secta,* vol. li. 1840, p. 520. 14. Ho remarks (p. 33) that, “ the 

® Anwendung, 4c., ‘ Verb. d. n. “ captured Hies utter a peculiar 
V. Jahrg.' nix. p. 80. Mayer, in “ plaintive note, and that this sound 
‘American Naturalist,’ 1874,p. 230. “ causes other Hies to disappear.” 
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Order, Hemiptera (Field-Bugs).—Mr. J. W. Douglas, who has 
particularly attended to the British species, has kindly given me 
an account of their sexual differences. The males of some species 
are furnished with wings, whilst the females are wingless; the 
sexes differ in the form of their bodies, elytra, antennae and tarsi; 
but as the signification of these differences are unknown, they 
may fce hore passed over. Tho fcmalos are generally largor and 
more robust than tho males. With British, and, as far as 
Mr. pouglas knows, with exotio spocies, the sexes do not 
commonly differ much in colour; but in about six British 
species the male is considerably darkor than tho female, and 
in about four other spocies tho fopialo is darkor than tho ml 
Both sexes of* somo species aro beautifully coloured; and as 
theso insects emit an extremoly nauseous odour, their con¬ 
spicuous colours may serve as a signal that thoy aro unpalat¬ 
able to insectivorous animals. In somo few cases their colours 
appear to be directly protective: thus Prof. Hoffmann informs 
mo that ho could hardly distinguish a small pink and green 
species from the buds on tho trunks of limo-troos, which this 
insect frequents. 

Somo species of Reduvidro mako a stridulating noise; and, in 
tho ensoof Piratea stridulus, this is said 10 to be effected by tho 
movomont of tho neck within tho pro-thoracio cavity. Accord¬ 
ing to Westring, lleduvius jiersonatus also stridulntcs. But I 
have no reason to suppose that this is a sexual character, ex¬ 
cepting that with non-social insects thoro seems to 1» no uso 
for sound-producing organs, unloss it bo os a sexual call. 

Order, Homoptera. —Every ono who has wandcrod in a tropi¬ 
cal forest must have boon astonished at tho din made by tho 
male Cicada;. Tho females aro muto; as tho Grocian poet 
Xonarchus says, “ Happy tho Cicadas live, since thoy all havo 
“ voiceless wives.” The noiso thus mado could bo plainly heard 
on lionrd tho " Beagle,” when anchored at a quarter of a uiilo 
from the whore of Brazil; and Captain Hancock Rays it can lie 
board at tho distance of a mile. Tho Crocks formerly kept, and 
tho ^Chinese now keep these insects in cages for tho sako of 
their song, so that it qiust bo pleasing to*tho cars of some mcn. ,a 
Tho Cicadidm usually sing during tho day, whilst tho Fulgoridn 
ap|<‘ar to bo night-songsters. Tho sound, according to Londoisf* 

11 We«twood, ‘Modern Class, of also, on the Fulgoridn, Kirhy and 
In.—ots,’ vol. ii. p. 473. Spence, 1 Introduce' sol. it. p. 401. 

” These particulars arc taken 91 ^V'tschril't fur wisceuschaft 
front Wcstwo<,rs ‘ Modern Class, of Zoolog.' B. ivii. 1807, s. 152-158. 
Insects,’ toI. ii. 1840, p. 422. Sec, . 
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is produced by the vibration ot the lips of the spiracles, which 
are set into motion by a current of air emitted from the tracheae; 
but this view has lately been disputed. Dr. Powell appears to 
have proved” that it is produced.by the vibration of a mem¬ 
brane, sot into action by a special muscle. In the living insect, 
whilst stridulating, this membrane can be seen to vibrate; and 
in the dc d insect the proper sound is heard, if the muycle, 
when a little dried and hardenod, is pulled with the point of a 
pin. In tbo female the wholo complex musical apparatus is 
present, but is much less developed than in the male, and is 
never used for producing sound. 

^liVith respect to the objeeij. of tbo music, Dr. Hartman, in 
speaking of the Cicada sepiemdecim of the UnitecbStates, says'!” 

" the drums are now (June 6th and 7 th, 1851 ) heard in all 
“ directions. This I believe to be the marital summons from 
“ tho males. Standing in thick chestnut sprouts about as high 
“ as my head, whero hundreds were around me, I observed the 
“ females ooming around tho drumming males.” He adds ," this 
“ season (Aug. 1868 ) a dwarf pcar-treo in my garden produced 
“ about fifty larva of Cic. pruinusa; and I several times noticed 
“ tho females to alight near a malo whilo he was uttering his 
“ clanging notes.” Fritz Mfillor writes to me from S. Brazil 
that ho has often listoned to a musical contest between two or 
threo males of a species with a particularly loud voice, seated 
at a considerable distance from each other: as soon as one had 
finished his song, another immediately began, and then another. 

As thcro is so much rivalry between tho males, it is probablo 
that tho females not only find them by their sounds, but that, 
liko fomalo birds, they aro excited or allured by the male with 
the most attractive voice. 

I havo not hoard of any well-markod cases of ornamental 
differences between tho sexes of the Homoptera. Mr. Douglas 
informs mo that thero aro threo British species, in which the 
malo is black or marked with black bonds, whilst the females are 
palo-colourod or obscure. 

Order, Ort hop tern (Crickets and Grasshoppers).—The males in 
the thfle saltatorial families in this Order aro remarkable for 
their musical powors, namely the Achetid® or crickets, the 
Locus tidee for which thero is no equivalent English namo, and the 
Acridiid® or grasshoppers. The stridulation produced by some 

’* ‘Transact. New Zealand In- from a ‘Journal of tho Doings of 
stitute,' vol. v. 1873, p. 28t> Cicada septemdecim ’ by Dr. Hart- ' 

H I u indebted to Mr. Walsh man. 
for having sent me this eitrnct 
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of the Locustidffi is so loud that it can be heard during the night 
at the distance of a mile; n and that made by certain species is 
not unmusicakeven to the human ear, so that tho Indians on the 
Amazons keep them in wicker cages. All observers agree that 
tho sounds serve either to call or excite the mute females. With 
respect to the nygratory locusts of Russia, Korte has given" an 
interring case of selection by the female of a male. Tho males 
of this species (Puchytylut mi'jratorius) whilst coupled with the 
female stridulate from anger or jealousy, if approached by other 
males. The house-cricket when surprised at night uses its voico 
to warn its fellows.® In North America tho Katy-did (PMy- 
plyllum concavum,one ef the Locsst^m)is described* as mount¬ 
ing on the vpfter branches of a tree, and in tho evening boginning 
“ life noisy babble, while rival notes issuo from tho neighbouring 
" trees, and the groves rosound with tho call of Katydid-sht-did 


“ the live-long night.” Mr. 
Rates, in speaking of tho Euro¬ 
pean field-cricket (ono of tho 
Achetidm), says ," the malo has 
“ been observed to place him- 
“ self in tho evening at tho 
“ cntranco of his burrow, and 
“ stridulate until a female ap- 
“ preaches, when tho louder 
" notes are succeeded by a 
" more subdued tono, whilst 
“ tho successful musician ca- 
“ resses with his antennas tho 
“ mate ho has worn ”’ 1 Dr. 



Scudder was able to excite one 

of those insects to answer him, wlnK-norvurc, much magnified, showing 
by nibbing on a filo with a Left-hand fl^mrc, tipper Mirfoce of wlng- 
quill. 33 In both sexes a re- cover, with the prating,MiuNdhncrvu^ 
markable anditory apparatus 

has been discovered by Von Siebold, situated in the front legs.® 


” l* Gailding, 1 Transact Linn. 
Soc.’^rol, it. p. 154. 

" I state this on the’ authority 
of Happen, ‘ Ueber die Hcuachrecken 
in Siidrussland,’ I860, p. 32, for I 
have in vain endeavoured to procure 
Korte’a work. 

* " Gilbert White, ‘Nat. Hist, of 
Selborne,’ vol. ii. 1825, p. 292. 

** Harris, ‘Insects of New Eng¬ 
land,’ 1842, p. 128. 

11 ‘The Naturalist on the Ama- 


xons,’ vol. I. 1803, p. jtf2. Mr. 
Bates gives a very mterming ilis- 
cussmn on tha gradations in the 
musical apparatus of the three 
families. See also Westwood, 
•Modern Class.’ vol. In pp. 445 
and 453. 

n *l’roc. Boston Soc. of Nat. 
Hist.’ vol. xi. April, 1898. 

“ ‘ Nouveau Manuel d’Anat. 
Comp.’ i French translat.), Ions. 1 
185u, p. 597. 
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In-the three Families the sounds are differently produced. In 
the mples of the Achetidra both wing-covers have the same 
apparatus; and this in the field-cricket ( GryUus campestrii, 
fig. 11) consists, os described by Landois, 3 * of from 131 to 138 
sharp, transverse ridges or teeth (»<) on the under side of one of 
the nerrures of the wing-cover. This toothed nervure is rapidly 
scraped across a projecting, smooth, hard ner- 
vure (r) on the upper surface of the opposite 
wing. First one wing is rubbed oves the 
other, and then tho movement is reversed. 
Both wings are raised a little at the same 
time, so as-'-to increase the resonance. Jn 
some speoies tho wing-covers ortho males are 
furnished at tho baso with a talc-like plate. 33 
I here give a drawing (fig. 12) of the teeth on 
the undor sido of the nervure of another 
Fig. u. Teeth ef Nor- species of Gryllus, viz., 0. domesticas. With 
ticus'(from uiuS)!' respect to the formation of these teeth. Dr. 

Gruber has shown 33 that they have been de¬ 
veloped by tho aid of selection, from the minuto scales and hairs 
with which tho wings and body are covered, and I came to the 
same conclusion with respect to thoso of tho Coleoptera. But 
Dr. Gruber further shows that their development is in part 
diroctly due to tho stimulus from the friction of ono wing over 
tho other. 

In the Locustida) tho opposite wing-covers differ from each 
other in structure (fig. 13), and tho action cannot, as in the 
last family, be roversed. The left wing, which acts at tho 
bow, lies over tho right wing which serves as tho fiddle. Ono 
of tho nervures (<e) on tho under surfaco of tho former is 
finely serrated, and is scraped across tho prominont nervures 
on tho upper surfaco of tho opposite or right wing. In our 
British I'hasgmura viritlissimu it appeared to mo that tho 
serrated nervuro is rubbed against the rounded hind-corner 
of tho opposite wing, tho edge of which is thickened, coloured 
brown, mid very sharp. In tho right wing, but not in the left, 
there is a little plate, vs transparent as talc, surrounded by 
nervures, and called tho speculum. In E/ihippiger vitimn, a 
member of this same family, we have a curious subordinate 
modification; for the wing-covers are greatly reduced in size, 
but" tho posterior part of the pro-thorax is olovated into a kind 

** ‘Zeitechrift filr wissenschaft. ** ' Ueber der Tonapparat <ler 
Zoolog.’ B, xvii. 1867, s. 117. Locustiden, ein Beitrag zum Dar- 

** Wfestwood, ‘Modern Class, of winismus,’ ‘Zeitsch. fiir vrissensch. 
Insects,' vol. 1. p. 440. Zoolog.’ B. izii. 1872, p. 100. 
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' Fig. 13. CbJonjcoeluB Tanana (from Bates). a,» Lol*» uf iijijkhIW wlng-wrei*. 


Wo thus ECO that tho musical apparatus is more differentiated 
or specialised in the Locustid® (which include, I behove, tho 
most powerful performors in tho Order), than in tho AchotidlD, 
in which both wing-covors havo tho same structure and the 
samo function.* 1 Landois, however, detected in one of tho 
Locustid®, nnmoly in Decticus, a short and narrow row of small 
teeth, mere rudiments, on tho inferior surface of the right wing- 
cover, which underlies the other and is never used as the bow. 
I observed tho same rudimentary structure on tho under side of 
tho right wing-cover La Phatgonum viriaiutma. Hem* we may 
infer with confidence that tho Ixxrostid® are Mscendod farm a 
form, in which, as in tho existing Achctid®, both wing-covers 
had serrated nervures on tho under surface, and could So 
indifferently used as tho bow; but tlgit in the Locnstid® the 
two wing-covers gradually became diffefontiated and perfected. 


" Wot wood, ‘Modern C1m*. of Io*<V rol. I. p. 443. 

** 1 ZciUcb. f. wiss. Zoolog.’ B. xvii. 1867, !• lil, 123. 
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on the principle of the division of labour, the one to act ex¬ 
clusively as the bow, and the other as the fiddle. Dr. Gruber 
takes the same view, and has shewn that rudimentary teeth are 
commonly found on the inferior surface of the right wing. By 
what steps the more simple apparatus in the Achetid® originated, 
we do not know, but it is probable that the 'basal portions of 
the wing-covers originally overlapped each other as they* dp at 
present; and that the friction of the nervures produced a 
grating sound, as is now the case with the wing-covers 'of tho 
females.™ A grating sound thus occasionally and accidentally 
rifcde by the males, if it served them ever so little as a love-call 
to the females, might read fry have been intensified through 
sexual selection, by variations in tho roughness of 'ihe nervures 
having been continually preserved. 

In the last and third Family, namely the Acridiida or 
grasshoppers, the stridulation is produced in a very different 
manner, and according to Dr. Scudder, is not so shrill as in the 
preceding Families. Tho inner surface of tho femur (fig. 14, r) 
is furnished with a longitudinal row of minute, elegant, lancet- 
shaped, elastic teeth, from 85 to 93 in numberand these are 
scraped across the sharp, projecting nervures on the wing-covers, 
which are thus made to vibrate and resound. Harris 41 says 



that when one of the males 
begins to play, he first “ bends 
“ the shank of the hind-leg 
" beneath the thigh, where it 
“ is lodged in a furrow de- 
“ signed to roceive it, and 
“ then draws tho leg briskly 
" up and down. Ho does not 
“ play both fiddles together, 



Fig. 14. Hlml-legofStfnobotlirjjt pratorum: 
r, tho Rtridulatlng ridge; lowfr figure, the 
teeth forming thiflmge, much tuagnihed 
(from Landou). 


“ but alternately, first upon 
" ono and then on the other.” 
In many species, the base 
of the abdomen is hollowed 
out into a great cavity jvhich 
is believed to act as a re¬ 
sounding board. In Pneu- 
mora (fig. 15), a S. African 


genus belonging to the some family, we meet with a new 




" Mr. Walsh also Infor&u me “ wing-covers together.” 
that he has noticed that the female ** Landois, ibid. s. 113. 

of the Ptatyphylhm amcavum, 41 ‘ Insects of New En g land, 

‘•-when captured makes a feeble 1842, p. 133. 

<■ grating nolle by shuffling her 
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and remarkable modification; in the males a small notched 
ridge projects obliquely from each side of the abdomen, 
against whieh*the hind femora are rubbed." As the male is 
furnished with wings (the female being wingless), it is re¬ 
markable that the thighs are not rubbed in tho usual manner 
against the wingecovers; but this may perhaps be accounted for 
by the unusually small size of the hind-legs. I have not boon 
able’ to examine the inner surface of the thighs, which, judging 




from analogy, would be finely serrated. The spocies of Pnoumora 
have been more profoundly modified for^hosake of stridulation 
than any other orthopterous insect; for in the male the whole 
body has been converted into a musical instrument, being 

u Westwood, * Modern Classification,' rol. i. p. 462. 


288 T]ie Descent of Man. 1 Part' ll 


distended with air, like a great pellucid bladder, so as to 
increase the resonance. Mr. Trimen informs me that at the 
Cape of Good Hope these insects make a winderful noise 
during the night 

In the three foregoing families, the females are almost always 
destitute of an efficient musical apparatus. But there are a few 
exceptions to this rule, for Dr. Gruber has shewn that both 
sexes of Jiphippiger vitium are thus provided; though the organs 
differ in the male and female to a certain extent. Hence we 
cannot suppose that they have been transferred from the male 
t^Jho female, as appears to have been the case with the secondary 
sexual characters of many other animals. They must have bqen 
independently developed m the two sexos, wtdqji no doubt 
mutually call to each other during tho season of love. In most 
other Locustid® (but not according to Landois in Decticus) the 
females have rudiments of the stridulatory organs proper to the 
male; from whom it is probablo that thoso have been transferred. 
Landois also found such rudiments on the undor surface of the 
wing-covers of the female Ackotidm, and on tho femora of tho 
female Acridiid®. In tho Homoptera, also, the females have tho 
proper musical apparatus in a functionless state; and wo shall 
hereafter moot in other divisions of the. animal kingdom .with 
many instances of structures proper to tho male being present 
in a rudimentary condition in tho female. 

Landois has observed another important fact, namely, that in 
tho females of the Acridiid®, tho stridulating teeth on the 
femora remain throughout lifo in the same, condition in which 
they first appear during tho larval state in both sexes. In tho 
males, on the other hand, they becomo further developed, and 
acquire their perfect structure at tho last moult, when the insect 
is mature and ready to breed. 

From tho facts now given, we see that the means by which 
the males of tho Orthoptera produce their sounds are extremely 
diversified, and are altogether different from those employed by 
the Homoptera. 43 But throughout the animal kingdom we 
often find tho same object gained by the most diversified means; 
this seems duo to the whole organisation having undergone mul¬ 
tifarious changes in the courso of ages, pud as part after part 
varied different variations were taken advantage of for the 
same genoral purpose. Tho diversity of means for producing 
sound in tho three families of tho Orthoptera and in tho 

43 Landois has recently fipind in moptera; and this is a surprising 
certain Orthoptera rudimentary fact. See ‘ Zeitschr. ftlr wissenseh. 
structures closely similar to the Zoolog.’ B. xxii. Heft 3, 1871, p. 
"ouni-producing organs in the Ho- 348. 
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Homoptora, impresses the mind with the high importance of these 
structures to the males, for the sake of calling or alluring the 
females. We *sed feel no surprise at the amount of modification 
which the Ortboptera have undergone in this respect, as wc now 
snow, from Dr. Scudder’s remarkable discovery,** that there has 
been more thai^ ample time. This naturalist has lately found 
a fosijjl insect in the Devonian formation of New Brunswick, 
which is furnished with “ the well-known tympanum or stridu- 
“ latigg apparatus of the malo Locustidto.” The insect, though 
in most respects related to the Neuroptera, appears, ns is so often 
the case with very ancient forms, to connect tho two rcla^ 
0 tilers of tho Neuroptera and Ortboj^era. 

I have bu£ little more to.say on tho Orthoptcra. Some of the 
species are very pugnacious: when two malo field-crickets 
((jryllut cumpestris ) are confined together, they fight, till one 
kills tho otlior; and the spocies of Mantis are descrilxxl as 
manoeuvring with their sword-liko front-limbs, liko hussars with 
their sabres. The Chinese keep these insects in little baml)oo 
cages, and match them like game-cocks.** With respect to 
colour, somo exotic locusts are beautifully ornamented; tho 
posterior wings being marked with red, blue, and black; but as 
throughout tho Order tho sexes rarely differ much in colour, if 
is not probable that thoy owo their bright tints to sexual 
selection. Conspicuous colours may bo of use to these insects, 
by giving notice that they are undatable. Thus it 1ms lioen 
observed ** that a bright-coloured Indian locust was invariably 
rejected when offered to birds and lizards. Somo cases, however, 
are known of soxual differences in colour in this Order. Tho 
male of an American cricket*’ is described as being as white as 
ivory, whilst the female varies from almost white to greenish- 
yellow or dusky. Mr. Walsh informs mo that the adult male of 
S, c-triim femimlum (one of tho I’hnsmidm) " is of a shining 
" brownish-yellow colour; tho adult female being of a dull, 
“ opaque, cinereous brown; the young of l>otli sexes being green.” 
Lastly, I may mention that the malo of one curious kind ot 
cricket** is furnished with “a long membranous appendage, 
“ which falls over the lace like a veil;” but what its use may If, 
is not*known. 

*' ‘ Transact. Ent. Soc.’ 3rd scries, " The 'Kcnnlhut nitalit. Harris, 
vol. ii. (‘ Journal of Proceedings,* 1 Insects of Stw Kngland,’ 1842, p. 
p. 117.) 124. The two sexes of <K. pctlucidut 

** Westwood, ‘ Modern Class, of of Europe differ, »s I hear from 
Insects,' toI. 1. p. 427; for crickets, Victor C*rua, In nearly the same 
p. 44.1. manner. 

** Mr. Ch. Horne, in * Proc. Ent. “ PlatvMetnnua: Westwood, 
Soc ’ May 3,1862. p. ni. * Modern Class.’ vol. i. p. 447. 
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Order, Neuroptera .—Little need here bo said, except as to 
colour. In the Ephemeridffl the sexos often differ slightly in 
tlioir obscure tints; 48 but it is not probable that (the males are 
thus rendered attractive to the females. Tho Libcllulidm, or 
dragon-flies, are ornamented with splendid green, blue, yellow, 
and vermilion metallic tints; and the sexes oftijp differ. Thus, 
ns Prof. Westwood remarks,” the males of some 0 / the 
Agrionid®, “ aro of a rich bluo with black wings, whilst-tlio 
“ females aro fino green with colourless wings.” But in 4<jnon 
llatiiburii these colours aro exactly reversed in the two sexes. 51 
I^tlio extensive N. American genus of Hct®rina, the males alone 
have a beautiful carmine spa* at tho base of each wing. In 
Amu juiiiu* tho basal pact of tho abdomen in thofiialo is a vivid 
ultramarine blue, aud in the fornalo grass-green. In the allied 
genus Gomplms, on tho other hand, and in some other genera, 
the sexes differ but little in colour. In closely-allied forms 
throughout tho animal kingdom, similar cases of tho sexes 
differing greatly, or very little, or not at all, aro of frequent 
occurrence. Although thero is so wide a difference in colour 
between the sexos of many Libcllulid®, it is often difficult to say 
which is the more brilliant; and tho ordinary coloration of the 
two sexes is reversed, as wo have just seen, in one species of 
Agrion. It is not probablo that their colours in any case have 
been gained as n protection. Mr. MacLachlan, who has closely 
attended to this family, writes to me that dragon-flies—the 
tyrants of tho insect-world—aro tho least liable of any insect to 
be attacked by birds or other enemies, and he believes that their 
bright colours servo as a sexual attraction. Certain dragon-flies 
apparently aro attracted by particular colours: Mr. Patterson 
observed 8 that the Agrionid®, of which tho males are blue, 
settled in numbers on tho blue float of jt fishing line; whilst two 
other species were attracted by shining white colours. 

It is an interesting fact, first noticed by Schelver, that, in 
several genera lielonging to two sub-families, tho males on first 
emergence from tho pupal state, are coloured exactly like the 
females; but that their Ixxlies in a short time assume a con¬ 
spicuous milky-blue tint, owing to tho exudation of a kind of oil, 
soluble in ether ami rfivohol. Mr. MocLpchlan behoves that in 
the male of I.iMIulu tUpm-sa this chango of colour does not occur 
until nearly a fortnight after tho metamorphosis, when the sexes 
are roady to pair. 

*' U. D. Walsh, the ‘ Pseudo-non- indebted to this naturalist for the 
roptera of Illinois,’ in * gftc. Knt. following facts on Hetarina, Anal, 
Sec. of Philadelphia,* 186*2, p. 361. and Gomphus. 

* Modern Class. 1 vol. ii. p. 37. n ‘Transact. Ent. Sec.' vol. t 

*■ Walsh, ibid. p. 381. I am 1816, p. lxxxi. 
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Certain species of Neurotherais present, according to Brauer, M 
u curious case of dimorphism, some of the females having ordinary 
wings, whilst <#thers have them “ very richly netted, as in the 
“ males of the same species,” Brauer “ explains the phenomenon 
" ou Darwinian principles by tho supposition that the close 
*• netting of theiveins is a secondary sexual character in the 
“ mains, which has been abruptly transferred to some of the 
“ feihalcs, instead of, ns generally occurs, to all of them.” Mr. 
Maebachlau informs mo of another instance of dimorphism 
m several species of Agrion, in which some individuals are of 
an orange colour, and theso are invariably females. This® 
probably a caa; of reversion; to^ ilk the true laln-Huho, when 
the sexes diieV in colour, the females are orange or yellow; 
so that supposing Agrion to lie descended from some primordial 
form which resembled tho typical Liltollulm in its sexual cha¬ 
racters, it would not bo surprising that a tendency to vary in 
this manner should occur in tho females alone. 

Although many dragon-flies are large, powerful, ami tierce 
insects, tho males have not been observed by Mr. Macbachlan to 
tight together,- excepting, as he lielieves, in some of the smaller 
species of Agrion. In another group in this Order, namely, the 
Termites or white ants, Ixith sexes at the time of swarming may 
l>e seen running about, “the male after tho female, sometimes 
“ two chasing one female, unit contending with great eagerness 
“ who shall win the prize.”'’* Tho A <»opu* inilmli,rius is said 
to make a noise with its jaws, which iH answered by other 
individuals/' 5 

Older, /tymeiitip'ern .—That illimitable observer, M. Fubrc, M in 
describing the habits of Cerceris, a wasp-like insect, remurks that 
“ fields frequently ensue between the males for the iKissession of 
” some particular female, who sits an apparently unconceriied 
“ Madder of the struggle for supreinaey, and when tho victory 
" is decided, quietly Hies away in company with tho conqueror.” 
Westwood 57 says that tho males of one of tho saw-Hies (Teiithre- 
dime) “ have licen found fighting together, with their mandibles 
" locked.” As M. Fabrc speaks of the males of Cerceris striving 
to obtain a particular female, it maylie^ell to ts ar in mind 
that insects belonging to this Order have the jsiwer of recognising 

** Sec abstract in the 1 Zonli.gii .d ” See .in int - rent i ng article, 
Henri' lor 1807, p. 4">o. ‘The Writing* of Fibre,’ in ‘Nil. 

“ Kirby and Sjience, ‘Intrislui t. iSgiew,’ April 1802, p. 122. 

<■> KnOmology,’ vul. ii. 1818, p. X>. *■ ■ n.,1 nf 1’rnc. of Kntnmolog 

** Ifouzeau, ‘Les Facultes Men- Soc.’ Sept. 7th, 18'j.J, p. 1 0'J. , 
late*,’ ic. Tom. i. p. 104. 
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each other after long intervals of time, and are deeply attached 
For instance, Pierre Huber, whose accuracy no one doubts, 
separated some ants, and when, after an interval c-f four months, 
they met others which had formerly belonged to the same 
community, they recognised and caressed one another with their 
antennae. Had they been strangers they would have fought 
together. Again, when two communities engage in a battje, the 
ants on the same sido sometimes attack each other in the general 
confusion, but thoy soon perceive their mistake, and the ope ant 
soothes the other. 4 * 

^,1n this Order slight differences in colour, according to sox, aro 
common, but conspicuous d : fferences aro rare except in the 
family of Bees; yet both sexes of certain groups a#) so brilliantly 
coloured—for instance in Chrysis, in which vermilion and 
metallic greens prevail—that wo are tempted to attribute tho 
result to sexual selection. In tho Ichneumonidce, according to 
Mr. Walsh, 48 tho males are almost universally lighter-coloured 
than tho females. On the other hand, in tho Tenthredinidse tho 
males aro generally darker than the females; In the Siricida 
tho sexes frequently differ; thus tho malo of Sirjsx jumncus is 
banded with orange, whilst the female is dark purple; but it is 
difficult to say which sox is the more ornamented. In Tremex 
rolumbat tho female is much brighter-coloured than tho malo. 
I am informed by Mr. F. Smith, that the malo ants of several 
specios aro black, the females being testaceous. 

In tho family of Bees, especially in tho solitary species, as I 
hoar from tho samo entomologist, tho sexes often differ in colour. 
The males aro generally tho brighter, and in Bombus as well as in 
Apathns, much more variablo in colour than the females. In 
Anthophora return the malo is of a rich fulvous-brown, whilst 
tho female is quite black : so aro tho females of several species 
of Xylocopa, tho males being bright yellow. On the other hand 
tho females of somo species, as of Andrcrna fulm, aro much 
brighter-coloured than tho males. Such differences in colour 
can hardly bo aicconnted for by the males being defenceless and 
thus requiring protection, whilst tho females are well defended 
by their stings. H. Muller,"° who has particularly attended to 
tho habits of bees, attributes these differences in colour in chief 
part to sexual selection. That bees have a keen perception of 
colour is certain. He says that the males search eagerly and 
fight for the possession of tho females; and he accounts through 

•* P. Huber, • Racherches xur lee Philadelphia,’ 1868, pp. 238-239. 
tfaurs dee FourruU,' 1810,'pp. 150, 14 * Anwenduog der Darwitucheu 

165. Lehr auf bleneo.' Verh. d. a. 

** ■* Proe. Entomolog. Soc. of Jahrg. xxix. 
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such contests for the mandibles of the males being in certain 
species larger than those of the females. In some cases the 
males are fa% more numerous than the females, either early 
iu tho season, or at all times and places, or locally; whereas the 
females in other cases are apparently in excess. In some species 
the more beautiful males appear to have been selected by the 
female; and in others the more beautiful females by tho males. 
Consequently in certain genera (Muller, p. 42), tho males of the 
seveqil species differ much in appearance, whilst the females are 
almost indistinguishable; in other genera tho roverso occurs. 
II. Muller belioves (p. 82) that the colours gained by ono sex 
through sexual selection have oftep boon transferred in a variam) 
degree to theaothur sex, just as the*pollen-collecting apparatus 
of the femaio has often been transferred to tho male, to whom 
it is absolutely useless. 01 

Mutilla Europma makes a stridulating noise; and according to 
Goureau 02 both sexes have this power. lie attributes tho sound 
to tho friction of tho third and preceding abdominal segments, 
and I find that these surfaces aro marked with very fine con¬ 
centric ridges; but so is the projecting thoracic collar, into which 
tho head articulates, and this collar, when scratched with tho 
point of a needle, emits tho proper sound. It is rather surprising 
that both sexes should have tho power of stridulating, as the 
male is winged and tho femaio wingless. It is notorious that 
Hoes express certain emotions, as of nngor, by the tone of their 
humming; and according to II. Muller (p. 80), tho males of 
some species make a peculiar singing noiso whilst pursuing tho 
females. 

01 M. Perrier in his article ‘la Sc- male grandfathers? To take a ense 
li><'ti ( >nsexuelled’apr&sl)arwin’(‘Ke- with ordinary animal* a* nearly 
vue Scientifique,’ Feb. 1873, p. 888), parallel a* possible: if a female of 
without apparently haring reflected any white qundru;ied or bird were 
much on the subject, objects that as crossed by a male of a black breed, 
the males of social bee* are known ami the male and female offspring 
to be produced from unfertilised were paired together, will it be 
ora, they could not transmit new pretended that the grandchildren 
characters to their male offspring, would not inherit a tendency to 
This is an extraordinary objection, blackness from their male grand- 
A ftmale bee fertilised by a male, father? The acquirement of new 
which presented some character fa- charactCTS by the sterile worker-bees 
cilitating the union of the sexes, or is a ranch more difficult case, but I 
rendering him more attractive to have endeavoured to show in my 
the female, would lay egge which ‘Origin of Species,‘ bow these sterile 
would produce only females; but beings are subjected to the power of 
these young females would next natuyd selection, 
year produce males; aud will it be Quoted by Westwood, ‘Modern 

pretended that such males would Class, of Insects,’ eol. ii. p. 214. 
not inherit the characters of their • 
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Order, Coleojitera (Beetles).—Many beetles are coloured so as 
to resemble the surfaces which they habitually frequent, and 
they thus escape detection by their enemies. Other species, for 
instance diamond-beetles, are ornamented with splendid colours, 
which are often arranged in stripes, spots, crosses, and other 
elegant patterns. Such colours can hardly sope directly as a 
protection, except in the case of certain flower-feeding species; 
but they may serve os a warning or means of recognition, on* the 
same principle as the phosphorescence of the glow-worn?. As 
with beetles the colours of the two sexes are generally aliko, we 
have no evidence that they have been gained through sexual 
selection; but this is at least, possible, for they may have been 
developed in ono sex and then transferred to fciio other; and 
this view is oven in somo degree probablo in thoso groups which 
possess other well-marked secondary sexual characters. Blind 
l>eetlcs, which cannot of course behold each other’s beauty, 
nover, ns I hear from Mr. Waterhouse, jun., exhibit bright 
colours, though they often havo polished coats; but tho expla¬ 
nation of thoir obscurity may bo that they generally inhabit 
caves and other obscure stations. 

Somo Longicorns, especially certain Prionidro, offer an excep¬ 
tion to tho rule that the sexes of beetles do not differ in colour. 
Most of these insects are largo and splendidly coloured. The 
males in tho genus Pyrodes,® which I saw in Mr. Bates’s col¬ 
li etion, nro generally redder but rather duller than the females, 
the latter being coloured of a more or less splendid golden-green. 
On the other hand, in ono sjiecies tho male is golden-green, the 
female being richly tinted with red and purple. In tho genus 
Esmeralda tho sexes differ so groatly in colour that they have 
Ivon ranked as distinct species; in one species both aro of a 
beautiful shining greou, but the male has a red thorax, (hi tho 
whole, as far as I could judge, the females of those Prionida), in 


•’ l'urudes pul lu rrimns, in 
which tiie sexes differ con,pininu.lv, 
Inis been described by Mr. icites in 
''frensnet. hut. Sec. 18dff, p. 5o. 
1 will specify the few other eases in 
which 1 have henrd uf a difference 
in cidnur between the sell's of 
beetles. Kirby and Spence (*ln- 
tinduct, to Kntomology,' vet. iii. p. 
dOl) mention a Cautharis, Melee, 
lihagium,and the J.tpturj ttslncn i; 
the male of the latter beinjt tes¬ 
taceous, with a black theism, and 
(lie female of a dull red all over. 
These .two latter beetles belong tu 


the family of I-onpieorus. Messrs. 
K. Trimen and Waterhouse, jtio., 
iiifeim me of two laimeiiicerns, 
viz., n I'eiitiichi.t nnd Trichius, the 
male of the latter being more 
obscurely coloured than the female. 
In TiUus obie/nf'is the male is black, 
and the female always, as it is 
believed, of a dark blue colour, with 
a red thorax. The male, also, of 
(Vs-v/inn atm, as i hear from Mr. 
Wai-h, is black, the female (the 
so-called 0. ru/r./i ) having a 
rufous thorax. 
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rhich the sexes differ, are coloured more richly than the n« i m 
md tliis does not accord with the common rule in regard to 
olour, when Required through sexual selection. 

A most remarkable distinction between the sexes of many 
icetles is presented by the great horns which rise from the head, 
horax, and olyfeus of the males; and in some few cases from 
lie under surfaco of the body. Theso horns, in the great family 
•i fho Lamellicoms, resemble those of various quadrupeds, such 
,8 stags, rhinoceroses, i&o., and are wonderful both from their 
izo and diversified shapes. Instead of describing them, I have 
;ivcn figures of tho males and females of some of tho nuirMc- 
isukablo forms. (Figs. 10 to !*).), Tho females general l^x- 
n'bit rudiments of tho horns in tho form of small knobs or 
algos; but some aro destitute of even tho slightest rudiment. 
>n tho other hand, the horns aro nearly as well developed in tho 
'male as in tho male of Pktmrm hmci/<r; and only a littlo less 
•cli developed in tho females of some other spccios of this genus 
ml of Copris. I am informed by Mr. Bates that tho horns do 
»t differ in any manner corresponding with tho more important 
hnracteristic differences between tho several sulxlivisions of tho 
imily: thus within tho samo section of tho genus Onthophugus, 
hero aro spccios which havo a singlo horn, and others which 
ave two. 



Kg. 16. CbalenomA atlw. U.ijkt ftpi'*. mile (r-doo-d); low»T figure, hmth 
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In almost all cases, the horns are remarkable {torn their ex¬ 
cessive variability; so that a graduated series can be formed, 
from the mo|t highly developed males to others so degenerate 
that they can barely be distinguished from the females. Mr. 
Walsh 44 found that in Phanatw mmi/ex the horns were thrice as 
long in some kales as in others. Mr. Bates, after examining 
above a hundrwi males of Onthophagut rangi/er (fig. 90), thought 
that* he had at last discovered a species in which the' horns did 
not vary; but further research proved the contrary. 

The extraordinary size of the horns, and their widely different 
structure in closely-allied forms, indicato that they hove been 
formed for some purpose; but yioir cxcessivo variability iiMio 
diales of thoesame species leads to tlfo inference that this purpose 
cannot be of a definite nature. The horns do not show marks of 
friction, as if usod for any ordinary work. Somo authors sup- 
poso' 14 that os the males wander nliout much more tlrnn tlio 
females, they roquire horns ns a defence against their enemies; 
but as tho horns are often blunt, they do not seem well adapted 
for defence. The most obvious conjecture is that thoy are used 
by the males for fighting together; but tho males have never 
been observed to fight; nor could Mr. Bates, after a careful 
examination of numerous spocies, find any sufficient ovidenco, in 
their mutilated or brokon condition, of their having been thus 
used. If tho males had been habitual fighters, the size of their 
bodies would probably havo lxjen increased through sexual 
selection, so os to havo exceeded that of tho females; but 
Mr. Bates, after comparing tho two sexes in abovo a hundred 
species of the Copridio, did not find any marked difference in 
this respect amongst well-developed individuals. In Lothrns, 
moreover, a beetle belonging to tho samo great division of tho 
Lamellicorns, tho males are known to fight, but are not provided 
with horns, though their mandibles are much larger titan those 
of the femalo. 

Tho conclusion that tho horns have been acquired as ornaments 
is that which best agrees with tho fact of their having lioen so 
immensely, yet not fixedly, doveloped,—as shown by their extreme 
variability in the samo species, and by thoir oxtremo diversity in 
clSsely-allied species. This view will e± first appear extremely 
improtiable; but wfl shall hereafter find with many animals 
standing much highor in tho scale, namely fishes, amphibians, 
reptiles and birds, that various kinds of crests, knobs, horns and 
combs have been developed apparently for this sole purpose. 

The males of Unites furciftr (figi^ 21), and of somo other 

** * Proc. Entomolog. Soc. of ** Kirby unit Spence, ’ Introduce 
Philadelphia,’ 1804, p. 228. Eutomolog.’ rol. Hi. p. 300. 
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species of the genus, are furnished with singular projections on 
their anterior femora, and with a great fork or pair of horns on 
tho lower surface of the thcuax. Judging 
from other insects, these may aid the male 
in clinging to the female. Although the 
males have not even a traife of a horn on 
the upper*surfaee of the body, yet tjie fe¬ 
males plainly exhibit a rudiment of a single 
horn on the head (fig. 22, a), and of a^crest 
(h) on the thorax. That tho slight thoraeic 
crest in the female is a rudiment of a pro¬ 
jection proper to the male, though entirely 
Kig si. Oniti* furcifer, absent in the male of this particular species, 
neath VleVCdfr ° m is clear: for tho female of Hubas bi>vn (a 
genus which comes next to Onitis) has a 
similar slight crest on the (borax, and tho male bears a great 
projection in the same situation. So, again, there can hardly bo 
a doubt that tho little joint («) on the head of tho fernalo Unitio 






Fig. 22. Left-hand figure, male of Onitis furcifer, \lowed laterally. Tlfght-haiid 
figure, female, a. Kudiuioiit of cephalic horn. 6. Truce ot thunetc horn or crest. 

furcifer, as well as on the head of the females of two or three 
allied spocies, is a rudimentary representative of tho cephalic 
horn, which is common to the males of t>o many Lamellicorn 
beotlos, as in l'hamous (fig. IS). 

The old belief that rudiments have liecn created to coaipleto 
tho scheme of nature is here so far from holding good, that wo 
have a complete inversion of the ordinary state of tilings in tho 
family. We may reasonably suspect that tho males origirtilly 
bore horns and transferred them tc the feniUles in a rudimentary 
condition, as in so many other Lamellicorns. Why tho males 
subsequently lost their horns, we know not; but this may have 
lieen caused through the principle of compensation, owing to 
tho development of the large horns and projections on the lowor 
surface; and as those are confined to the males, the rudiments 
of tho upper horns on the females would not have been thus 
obliterated. 
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The eases hitherto given refer to the Lamellicorna, but the 
males of some few other beetles, belonging to two widely distinct 
groups, nanmly, the Curculionidse and Staphylinidm, are fur¬ 
nished with horns—in the former on the lower surface of the 
body," in the latter on the upper surfaco of the head and thorns. 
In the Staphylpidre, the horns of tho males are extraordinarily 
variable in the same species, just as we have seen with tho 
Lamellicorns. In Siagonium we have a case of dimorphism, 
for the males can be divided into two sets, differing greatly 
in tho size of their bodies and in tho development of their 
horns, without intermediate gradations. In a species of IU'uh 
( flg. 23), also belonging to tho Stopbylinidte, Professor Westwood 




Fig. 23. Bledius tr.urus, magnified. Left-hand figure, mule; right-hand figure female. 


states that, “malo specimens can bo found in tho same locality 
“ in which tho central horn of tho thorax is very large, but the 
“ horns of the head qnito ruJimcntal; and others, in which the 
“ thoracic horn is much shorter, whilst tho protuberances on 
“ tho head aro long.”” Hero wo apparently have a ease < f 
compensation, which throws light on that just given of the 
supposed loss of tho upper horns by the males of On it it. 

l av.'of Buttle .—Some malo beetles, which seem ill-fitted fur 
fighting, nevertheless engage in conflicts for the possession of 
tho females. Mr. Wallace** saw two males of Lcptorhynrkut 
iimjnstatus, a linear beetle with a much elongated rostrum, 
" fighting for a female, who stood closo by busy at her boring. 
“ They pushed at each other with their rostra, und clawed and 
“ thumped, apparently in tho greatest rage.” Tho smaller wale, 
however, “ soon ran away, acknowledging himself vanquished.” 
In some few cases malo beetles are well adapted for fighting, by 
possessing great toothed mandibles, much larger than those ot 
thtf females. This is tho case with tho common stag-beetle 
(l.ucwiut cirvuii), thh males of which emerge from tho puiml 
state about a week before the other sex, so that several may 
often bo seen pursuing tho somo female. At this season they 

M Kirby and Spence, 4 Introduct. goniuni in an intermediate condi- 
Entomolut'.* to), iii. p. 329. tio% *0 that the dimorphism is not 

* T ‘ Modern Classification of In- strict*. 

vol. i. p. 172: Siagonium, M ‘The Malar Archipelago/ tol. 
P- I?2. In the British Museum I ii. 1869, p* 270. Riley, Silth * Report 
noticed one male specimen of Sia* on insects of Missouri,' 1874, p. 11& 
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engage in fierce conflicts. When Mr. A. H. Davis" enclosed 
two males with one female in a box, the larger male severely 
pinched the smaller one, nntil he resigned his pif tensions, A 
friend informs me that when a boy he often put the males 
together to soe them fight, and he noticed that they were much 
bolder and fiercer than the females, as with the higher animals. 
The males would seize hold of his finger, if held in front of 
them, but not so the females, although they have stronger 
jaws. The males of many of the Lucanidse, as well as olj, the 
above-mentioned Lcptorbynchus, are larger and more powerful 
iiBfjcts than the females. The two sexes of Lethrus cepha/otea 
(otto of the Lamellicoms) inhabit the same burrow; and the 
male has larger mandibles ‘than the female. If/'during th6 
breeding-season, a strange male attempts to enter the burrow, 
ho is attacked; the female does not remain passive, but closes 
tho mouth of the burrow, and encourages hor mate by con¬ 
tinually pushing him on from behind; and the battle lasts until 
the aggressor is killed or runs away.™ Tho two sexes of another 
Lameilicorn beetle, the Aleuchua cicatricosua, live in pairs, and 
seem much attached to each other; the male excites tho female 
to roll tho balls of dung in which the ova are deposited; and if 
she is removed, ho becomes much agitated. If the male is 
removed the female ceases all work, and as M. Brulerie 71 believes, 
would remain on the samo spot until sho died. 

Tho great mandibles of tho male Lucanidse are extremely 
variable both in size and structure, and in this respoct rescmblo 
the horns on tho head and thorax of many male Lamellicoms 
and StaphylinidsB. A perfect serios can bo formed from the 
best-provided to tho worst-provided or degenerate males. Al¬ 
though the mandibles of the common stag-beetle, and probably 
of many other species, are used as efficient weapons for fighting, 
it is doubtful whethor their groat sizo can thus bo accounted 
for. We havo seen that they are used by tho Litainut elaphu» 
of N. America for seizing tho female. As they are so con¬ 
spicuous and so elegantly branched, and as owing to their great 
length they arc not well adapted for pinching, the suspicion 
has crossed my mind that they mny in addition serve as an 
ornament, like the horns,on the head and thorax of the various 
species above described. Tho male Chiatognathua Grant ii of 
8. Chile—a splendid beetle belonging to the same family—has 

" ‘Entomological Magazine,’ vol. ’* Quoted from Fischer, in 'Diet, 
i. 1833, p. 82. See also on the Class. d'Hist. Nat.’ tom. x. p. 324. 
conflicts of this species, KirbfSod ” ' Ann. Soc. Entomoiog. Franca,’ 
Spence, ibid. vol. iii. p. 314; and 1866, as quoted in 'Journal of 
Westwopd, ibid. vol. i. p. 187. Travel,’ by A. Murray, 1868, p. 134, 
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enormously developed mandibles (fig. 24); be is bold and pug. 
nacious; when threatened he faces round, opens his great jaws, 
end at the some time stridulates loudly. 

But the mamlibles were not strong 
enough to pinch my finger so as to 
causo actual paiV 

Sexpal selection, which implies the 
possession of considerable perceptive 
poweis and of strong passions, seems 
to have been more effective with the 
Ijimellicorns than with any other 
family of beetles. With some spocjes 
the males iy# provided with weapons 
for fighting; some live in pairs and 
show mutual affection; many have 
the power of stridulating when excited; 
many are furnished with the most ex¬ 
traordinary horns, apparently for tho 
snko of ornament; and somo, which 
aro diurnal in their habits, are gor¬ 
geously coloured. Lastly, soveral of 
tho largest beetles in tho world belong 
to this family, which was placed by 
Linntous and Fabricius at tho head of 
tho Order. 71 

stridulating organs —Beetles belong¬ 
ing to many and widely distinct 
families possess these organs. Tho 
sound thus produced can sometimes 
lie heard at tho distance of soveral feet 
or even yards, 73 but it is not comparable 
with that made by the Orthoptern. 

The rasp generally consists of a narrow, 
slightly-raised surface, crossed by very 
fine, parallel ribs, sometimes so fine as 
to causo iridescent colours, and having 
a.vtry elegant api>earance under tho, 

microscope. In soifie cases, as with _ .__ u 

Typhoeus, minute, bristly or scale-like F ?. duc-d. Upprr flcure,nula| 
prominences, with which tho wholo iwr #*«*, fan*, 
surrounding surface is covered in approximately parallel 
lines, could be traced passing into SJje ribs of the rasp. Tho 

™ Westwood, < Modern Clue.’ Curculionidr,’ ‘ Annals and Mag. oI 
T °l-h P. 18+. Sat. Hiet.’ vol. vi. 1880, p.*14. 

* Wollaston, 1 On certain Musical 




302 


The Descent of Man. « Pabt n. 


transition takes place by their becoming confluent and straight, 
and at the same time more prominent and smooth. A hard 
ridge on an adjoining part of the body serves ^as the scraper 
for the rasp, but this scraper in some cases has been specially 
modified for the purpose. It is rapidly moved across the rasp, 
Or conversely the rasp across the scraper. i 




r 


Fig. 25. Necropborua (from Landois). r. The two rasps. Left-hand figure, part of 
the rasp highly magnified. 




These organs are situated in widely different positions. In 
the carrion-beetles (Nccrophorus) two parallel rasps (r, fig. 25) 
stand on the dorsal snrfaco of the fifth abdominal segment, each 
rasp’ 4 consisting of 126 to 140 fine ribs. These ribs are scraped 
against the posterior margins of the elytra, a small portion of 
which projects beyond the general outline. In many Crioceridte, 
and in Clyihrn 4 -punctata (ono of the Chrysomelidro), and m somo 
Tcnebrionidm, &c., 75 the rasp is seated on tho dorsal apex of the 
abdomen, on tho pygidium or pro-pygidium, and is scraped in 
the samo manner by the elytra. In Heterocerus, which belongs 
to another family, tho rasps are placed on tho sides of tho 
first abdominal segment, and aro scraped by ridges on the 
femora.” In certain Curculionidaj and Carabidas, 77 tho parts 


,4 Landols, ‘Zcitschiift ftir wiss. 
Zoolog.’ B. xvii. 1867, s. 127. 

’* 1 am greatly Indebted to Mr. 
G. R. Crotch for having sent mo 
ninny prepared specimens of various 
beetles belonging to these three 
families and to others, as Wf^l as for 
valuable information. Ho believes 
that the power of stridulation in 
theClythra has not been previously 
observed. I am also much indebted 
to Mr. E. W. Janson, for informa¬ 
tion and specimens. I nurywndd 
that my son, Mr. F. Darwin, finds 
that Dcrmeitea murmua stridnlates, 
but be' searched in vain for the 
apparatus. Sculytus has lately 


been described by Dr. Chapman as 
a stridulator, in the ‘Entomolo¬ 
gist’s Monthly Magazine,’ voi. vi. p. 
180 . 

’• Schiijdte, translated in‘Annals 
and Mag. of Nat. Hist.’ voi, xx. 
1867, p. 37. 4 

” Westfinghas described (Kroyer, 
‘ Naturhist. Tidskrift,’ B. ii. 1848- 
49, p. 334) the stridulating organs 
in these two, as well as in other 
families. In the Carabids I hare 
examined £taphrua uliginosua and 
Illcihiaa multipunctata, sent to me 
by Mr. Crotch. In Blethisa the 
transverse ridges on the furrowed 
border of the abdominal segment do 
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ore completely reversed in position, for the rasps are seated on 
the inferior surface of tho elytra, near their apices, or along 
their outer margins, and the edges of the abdominal segments 
servo os the tempers. In PelMus Ihrmuiiii (one of Dytiscidro 
or ■water-beetles) a strong ridge runs parallel and near to tho 
sutural margiuVjf the elytra, and is crossed by ribs, coarse in 
tho middle part, but becoming gradually finer at both ends, 
especially at the upper end; when this insect is hold under 
watej or in the air, a stridulating noise is produced by tho 
extreme homy margin of the abdomen being scraped against 
the rasps. In a great number of long-home! liectlcs (Longj- 
cornia) the organs are situated guito otherwise, tho rasp lifflig 
on the mesysthorax, which is rublTed against tho pro-thorax; 
Laudois counted 238 very fiuo ribs on tho rasp of Cmnnbyx 
herns. 

Many Lamellicoms have tho power of stridulating, and the 
organs differ greatly in position. Somo species stridulatc very 
loudly, so that when Mr. F. Smith caught a Trox mbulosits, a 
gamekeeper, who stood by, thought ho hail' caught a mouse; 
but I failed to discover tho proper organs in 
this beetle. In Geotrupes and Typhosus a 
narrow ridge runs obliquely across (r, fig. 20) 
the coxa of each liind-leg (having in <!. ster. 
conirim 84 ribs), which is scra]X)d by a 
specially projecting part of one of tho ab¬ 
dominal segments. In tho nearly allied (’o/iris 
lun,iris, an excessively narrow fine rasp runs 
along tho sutural margin of tho elytra, with 
another short rasp near tho basal outer mar¬ 
gin; but in some other Coprini the rasp is 
seated, according to Leconte,” on tlio dorsal 
surface of tho abdomen. In Oryetes it is 
seated on tho pro-pygidium; and, according to 
the same entomologist, in some other Dyuastini, 
on tho under surface of tho elytra. Lastly, 

Westring states that in Omdiijilin Irunnm tho 
rasp is placed on the pro-sternum, and tho 
scra|>er on tho ineta%ternuni, tho parts thus 
occupying tho under surface of tho body, instead of tho upper 
surface as in tho Longicorns. 

We thus see that in the different coleopterous families the 

not, as far as I could judge, come of ifllhois, for having sent me fl- 
into play in scraping the rasp, on tracts from l.econtc’a ‘Introduction 
the elytra. to Lntomology,’ pp. 101, 143. 

** 1 am indebted to Hr. Walsh, 


r 



8 

Kite. as. tfln'Mr* of 
*J«f*ru|nn Htmrora- 
rint (front Ieondofs). 
r. f. /. 

FVmur. t. TlbU 
tr. T«ral. 
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stridulating organs are wonderfully diversified in position, but 
not much in structure. Within the same family some species 
are provided with these organs, and others are destitute of them. 
This diversity is intelligible, if we suppose that originally various 
beetles made a shuffling or hissing noise by the rubbing together 
of any hard and rough parts of their bodies, which happened to 
be in contact; and that from the noise thus produced being in 
some way useful, the rough surfaces were gradually developed 
into regular stridulating organs. Some beetles as they move, 
now produce, either intentionally or unintentionally, a shuffling 
noise, without possessing any proper organs for the purpose, 
ifi. Wallace informs me that the Euchirus longimanus (a 
Lamellicom, with the antorfor'iegs wonderfully olc^gated in the 
male) “ makes, whilst moving, a low hissing sound‘by the pro- 
“ trusion and contraction of the abdomen; and when seized it 
" produces a grating sound by rubbing its hind-legs against the 
" edges of the elytra.” Tho hissing sound is clearly due to a 
narrow rasp running along tho sutural margin of each elytron ; 
and I could likewise make tho grating sound by rubbing the 
shagreened surface of the femur against tho granulated margin 
of the corresponding elytron; but I could not hero detect any 
proper rasp; nor is it likely that I could have overlooked it in 
so large an insect. After examining Cychrus, and reading what 
Westring has written about this beetle, it seems very doubtful 
whether it possesses any true rasp, though it has tho power of 
emitting a sound. 

From tho analogy of tho Orthoptera and Homoptcra, I 
expected to find tho stridulating organs in tho Coleoptcra 
differing according to sox; but Landois, who has carefully 
examined several spocies, obsorved no such difference; nor did 
Westring; nor did Mr. G. B. Crotch in preparing the many 
specimens which he had the kindness to send me. Any difference 
in those organs, if slight, would, however, be difficult to dotect, 
on account of their great variability. Thus, in the first pair of 
specimens of Necrophorut humalor and of Pelobius which I ex¬ 
amined, tho rasp was considerably larger in the male than in 
the female; but not so with succeeding specimens. In Oeo- 
trupes tttrwrariut the rasp appeared to me thicker, opaqVier, 
and more prominent in'throo males than in the some number of 
females; in order, therefore, to discover whether the sex«s 
differed in their power of stridulating, my son, Mr. F. Darwin, 
collected fifty-seven li ring specimens, which he separated into two 
lots, according as they mafle a greater or lesser noise, when held 
In the same manner. Be then examined all these specimens, 
and found that the males were very nearly in the same proportion 
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to the females in both the lots. Mr. F. Smith has kept alive 
numerous specimens of Monot/nchus psewlacvri (Cureulionid®), 
and is convinced that both sexes stridulate, and apparently in 
an equal degree. 

Nevertheless, the power of stridulating is certainly a sexual 
character in sefcao few Coleoptora. Mr. Crotch discovered that 
the males alonl of two species of Ucliopathcs (Tenebrionidn) 
possess stridulating organs. I examined live males of 11. yibbut, 
and ,in all those there was a well-developed rasp, partially 
divided into two, on the dorsal surface of the terminal abdominal 
segmont; whilst in tho same number of females there was not 
even a rudiment of the rasp, U 10 membrane of this segnfflt 
being transparent, and much thinficr than in tho molo. In 
11. cribmtostriatuii tho male has a similar rasp, excepting that it 
is not partially divided into two portions, and the female is 
completely destitute of this organ; tho malo in addition has on 
the apical margins of tho elytra, on each side of tho suture, 
threo or four short longitudinal ridges, which are crossed by 
extremely fine riba, parallel to and resembling those on the 
abdominal rusp; whether these ridges servo as an independent 
rasp, or os a scraper for tho abdominal rasp, I could not decide: 
tho female exhibits no traco of this latter structure. 

Again, in three species of tho Lamellicoru genus Oryctes, we 
have a nearly parallel case. In tho females of O. ynj/ilitu and 
msicomu tho ribs on tho rasp of tho pro-pygidium aro loss 
continuous and less distinct than in tho males; but the chief 
difference is that tho wholo upper surface of this segment, when 
held in the proper light, is seen to lie clothed with hairH, which 
are alisent or aro represented by excessively fine down in tho 
males. It should lie noticed that in all Coleoptera the effective 
part of tho rasp is destitute of hairs. In 0 . tenn/<ilcn»it tho 
difference between the sexes is more strongly marked, and this 
is best seen when tho proper alslominal segment is cleaned and 
viewed as a transparent object In tho femalo the wholo surfaco 
is covered with little separate crests, bearing spines; whilst in 
the malo these crests in proceeding towards tho ajiex, become 
more nud more confluent, regular, and naked; so that throo- 
fourths of the segment is covered witty extremely fine parallel 
ribs, which are quite alisent in the female. In the females, 
however, of all throe species of Oryctes, a slight grating or 
stridulating sound is produced, when tho abdomen of a softened 
specimen is pushed backwards and forwards. 

In the case of the Heliopathos and, Oryctes there can hardly 
bo a doubt that the males stridulate in order to call or to 
excite the females; but with most beetles tho stridtylation 
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apparently serves both sexes as a mutual call. Beetles stridu- 
late under various emotions, in the same manner as birds use 
their voices for many purposes besides singing to their mates. 
The great Chiasognathus stridulatcs in anger or defiance; many 
species do the same from distress or fear, if held so that they 
cannot escape; by striking the hollow sterasfof trees in the 
Canary Islands, Messrs. Wollaston and Crotch were afyle to 
discover the presence of beetles belonging to the genus Acalles 
by their stridulation. Lastly, the malo Ateuohus stridulafes to 
eneourago the female in her work, and from distress when she 
kremoved.™ Some naturalists believe that beetles make this 
raise to frighten away their enemies; but I cannot think that 
a quadruped or bird, able to devour a large 'dqetlo, would 
be frightened by so slight a sound. Tho belief that the stridu¬ 
lation serves as a sexual call is supported by tho fact that death- 
ticks (Anobinm tm-llatum) arc well known to answer each 
other's ticking, and, as I havo myself observed, a tapping noiso 
artificially made. Mr. Doubleday also informs me that he 
has sometimes observed a fomale ticking," and in an hour or 
two afterwards has found her united with a malo, and on one 
occasion surrounded by several males. Finally, it is probable 
that tho two sexes of many kinds of beetles wero at first 
enabled to find each other by the slight shuffling noiso produced 
by the rubbing together of the adjoining hard parts of their 
bodies; and that as those males or females which mado tho 
greatest noiso succeeded best in finding partners, rugosities on 
various parts of their bodies woro gradually developed by means 
of sexual selection into true stridulating organs. 

’’ M, 1’. dc In Brulcrie, ns quoted Landois, 1 Zeitschrift filr wissen. 
in‘Journal of Travel,’A. Murray, Zoolog.’ B. ivii. s. 131. Oliver 
vol. i. 1808. p. 135. says (as quoted by Kirby and 

*° According to Mr. Doubleday,. Spence, ‘ Introduct.’ vol. ii. p. 305) 

“ the noiso is produced by I he in- that the female of l'imlia striM 

“ sect raising itself on its legs as produces a rather loud sound by 

“ high ns it can, and then striking striking her abdomen against any 
“its thorax live or six times, in hard substance, “ and that the male, 
“ rapid succession, against the sub- “ obedient to this call, soon attends 
“ stance upon which it is sitting.” “ her, and they pair.” 

For references on this subject see 
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CHAPTER XI. 

Insects, continued. — Order Lepidopteba. 

] (UUITERFUES AND MOTHS.) 

Courtship of butterflies—Battles—Ticking noise—Colours common to 
both seres, or more brilliant in the males—Examples—Not due to the 
diaect action of the conditions of life—Colours adapted for protection— 
Colours of moths—Display—Perceptive powers of the Lepidoptern— 
Variability—Causes of the difference in colour between the males amt 
females—Mimicry, female butterflies more brilliantly coloured 
. the males—Bright colours of cuArjSlhtrs—Summary and concluding 
remarks 0 * the secondary sexual characters of insects—Birds and insects 
compared. 

In this great Order the most interesting points for us aro tho 
differences in colour between tiie soxes of tho same species, and 
between the distinct species of tho same genus. Nearly tho 
whole of tho following chapter will l»o devoted to this subject; 
but I will first make a few remarks on ono or two other points. 
•Several males may often bo seen pursuing and crowding round 
the same female. Their courtship appears to bo a prolonged 
affair, for I have frequently watched ono or moro males pirouet¬ 
ting round a femalo until I was tired, without seeing tho 
end of tho courtship. Mr. A. G. Butler also informs mo that 
ho 1ms several times watched a male courting a femalo for a full 
quarter of an hour; but she pertinaciously refused him, and at 
last settled on tho ground and closed her wings, so as to escaito 
from his addresses. 

Although butterflies are weak and fragile creatures, they aro 
pugnacious, and an Emperor butterfly 1 has been captured with 
the tips of its wings broken from a conflict with another male. 
Mr. Collingwood, in speaking of tho frequent battles !>etween tho 
butterflies of Borneo, says, “They whirl round each other with 
“ the greatest rapidity, and api>ear to be incited by tho grentest 
'■ ferocity.” 

The Ay ronia ftronia makes a noise like that produced by a 
t<stilled wheel passing under a spring jatch, and which can lie 
heard at tho distanci! of several yards: I noticed this sound at 
Bio do Janeiro, only when two of these butterflies wore chasing 
each other in an irregular course, so that it is probably mode 
during tho courtship of the sexes. 1 

1 Apatura Trie: ‘The Kntnmolo- Naturalist,’ 1888, p. 183. 

Cist’s Weekly Intelligence,’ 18.VJ, p. * See my ’ Journal of Researches,* 
1AD. for the Bornean Butterflies, 181.3, p. HI. Mr. ibmbletlav has 
*•* 0. Collingwood, ‘ Rambles of a detected (‘ I’roc. Knt. Soc.* March 
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Some moths also produce sounds; for instance, the males of 
Thecuphora fovea. On two occasions Mr. F. Buchanan White* 
heard a sharp quick noise made by the male- of Hyiophila 
pratinana, and which he believes to be produced, as in Cicada, 
by an elastic membrane, furnished with a musc'e. He quotes, 
also, Guenee, that Setina produces a sound !<ke the ticking 
of a watch, apparently by the aid of “ two large tympaniform 
" vesicles,situated in thopectoral region;" and these “aremuch 
“ more developed in the male than in the female.” Hence the 
sound-producing organs in the Lepidoptera appear to stand in 
wme relation with the sexual functions. I have not alluded 
tofhe well-known noise mqdeJiy the Death’s Head Sphinx, fqr 
it is generally heard soon after the moth has diverged from 
its cocoon. 

Girard has always observed that the musky odour, which is 
emitted by two species of Sphinx moths, is peculiar to the males ; 4 
and in the higher classes we shall meet with many instances of 
the males alono being odoriferous. 

Every ono must have admired tho extreme beauty of many 
butterflies and of some moths; and it may be asked, are their 
colours and diversified patterns the result of tho direct action of 
the physical conditions to which these insects have been exposed, 
without any benefit being thus derived ? Or have successive 
variations been accumulated and determined as a protection, 
or for some unknown purposo, or that one sex may bo at¬ 
tractive to tho other? And, again, what is the moaning of the 
colours being widely different in the males and females of 
certain specios, and aliko in tho two sexes of other species of tho 
same genus? Beforo attempting to answer these questions a 
body of facts must bo given. 

With our beautiful English buttorflies, tho admiral, peacock, 
and painted lady (Vaness®), as well as many others, tho sexes 
are alike. This is also tho case with tho magnificent Heliconid®, 
and most of the Danaidte in tho tropics. But in certain other 
tropical groups, ami in some of our English butterflies, as tho 
purple emperor, orange-tip, &c. (Apaturu Iris and Anthoeharis 
calamities), the sexes differ either greatly or slightly in colour. 
No language suffices to describe the splendour of the males of 


3rd, 1845, p. 123) a peculiar mem- observations, ‘TheScottish Natural- 

branous sac at the base of the ist,’ July 1872, p. 214. 

front wings, which is probably con- * * The Scottish Naturalist,’ July 

nected with the production of the 1872, p. 213. 

sound. For the case of Thecophora, * * Zoological Record,’ 1869, p. 

see ‘Zoological Record,’ 1869, p. 347. 

401. For Ur. Buchanan White’s 
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some tropical species. Even within the same genus we often 
find species presenting extraordinary differences between the 
sexes, whilst others have their sexes closely alike. Thus in the 
South American genus Epicalia, Mr. Bates, to whom I am 
indebted for most of the following facts, and for looking over 
this whole discission, informs me that he knows twelve speoies, 
the tyo sexes orwhioh haunt the same stations (and this is not 
always the case with butterflies), and which, therefore, cannot 
haveAeen differently affected by external conditions. 1 In nine of 
these twelve species the males rank amongst the most brilliant of 
all butterflies, and differ so greatly from tho comparatively pl^ 
females that they were formerly placed in distinct genera. Wo 
females of tjfcse nine species resemble esch other in their genoral 
type of coloration; and they likowise resemble both sexes of 
tho species in several allied genera, found in various parts of 
the world. Hence wo may infer that those nine Bpcoies, and 
probably all the others of tho genus, aro descended from an 
ancestral form which was coloured in nearly tho samo manner. 
In the tenth species the fcmalo still retains tho samo general 
colouring, but the mole resembles her, so that ho is coloured in 
a much less gaudy and contrasted manner than the males of tho 
previous species. In tho eleventh and twelfth species, the 
females depart from tho usual typo, for they are gaily decorated 
almost like the males, but in a somewhat less degree. Hence in 
theso two latter species the bright colours of the males seem to 
have been transferred to tho females; whilst in tho tenth 
species the male has either retained or recovered tho plain 
colours of the female, as well as of tho parent-form of the genus. 
The sexes in these three cases havo thus l>eeu rendered nearly 
alike, though in an opposite manner. In the allied genus Eubogis, 
both sexes of some of tho species aro plain-coloured and nearly 
alike; whilst with the greater number tho males aro decorated 
with beautiful metallic tints in a diversified manner, and differ 
much from their females. Tho females throughout tho genus 
retain the samo general stylo of colouring, so that they resemble 
one another much more closely than they resemble their own 
males. 

In tho genus Papilio, all tho species of tho JEnoas group 
are remarkable for their conspicuous and strongly contrasted 
colours, and they illustrate the froquont tendency to gradation 
in the amount of difference between tho sexes. In a few species, 
for instance in P. ascaniut, the males and females are alike; in 

* Sm also Mr. Bat*.’, paper la tha*««ms »obj«h la »g* rf *• 
• Proa. Eat. Soc. of Philadelphia,’ Diadema, in • Tranaact. tntomolog. 
1865, p. 206. Also Mr. Wallses on Sot. of bouton,' 1869, p. 
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others the males are either a little brighter, or very much more 
superb than the females. The genus Junonia, allied to our 
Vanessse, offers a nearly parallel case, for although the sexes of 
most of the species resemble each other, and are destitute of 
rich colours, yet in certain species, as in J. cenaor, the male is 
rather more bright-coloured than the female, flhd in a few (for 
instance J. andremiaja) the male is so different from the female 
that he might be mistaken for an ontirely distinct species. 

Another striking case was pointed out to me in tho British 
Museum by Mr. A. Butler, namely, one of the tropical American 
'J^MClse, in which both sexes are nearly alike and wonderfully 
splendid; in another specie^ths male is coloured in a similarly 
gorgeous manner, whilst tho whole uppor suftaco of the 
female is of a dull uniform brown. Our common little English 
blue butterflies of the genus Lycrena, illustrate tho various dif¬ 
ferences in colour between the sexes, almost as well, though not 
in so striking a manner, as the abovo exotic genera. In Lycxm 
ngntis both sexes havo wings of a brown colour, bordered with 
small ocellated orango spots, and are thus aliko. In L. anon 
the wings of tho malo aro of a fine blue, bordered with black; 
whilst thoso of tho female are brown, with a similar border, 
closely resembling tho wings of L. ayestis. Lastly, in L. avion both 
sexes are of a blue colour and are very like, though in tho female 
tho edges of tho wings aro rather duskier, with the block spots 
plainer; and in a bright blue Indian species both sexes are still 
more alike. 

I have given the foregoing details in order to show, in the firSt 
placo, that when tho sexes of butterflies differ, the male as a 
genoral i ttlo is the more beautiful, and departs more from tho 
usual type of colouring of the group to which the species 
belongs. Hcnco in most groups tho females of the several 
spocies resemble each other much more closely than do the 
males. In some cases, however, to which I shall hereafter 
allude, tho females are coloured moro splendidly than tho 
males. In tho second placo, these details have been given to 
bring clearly before tho mind that within the same genus, the 
two sexes frequently present overy gradation from no difference 
in colour, to so great a difference that it was long before tho two 
wero placed by entomologists in tho same genus. In the third 
placo, we havo seen that when the sexes nearly resemble each 
other, this appears due either to the malo having transferred 
his colours to the female, or to the male having retained, or 
perhaps recovered, the prifhordial colours of the group. It also 
deserves notice that in those groups in which the sexes differ, 
the females usually somewhat resemble the males, so that when 
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the males are beautiful to an extraordinary degree, the females 
almost invariably exhibit some degree of beauty. From tho 
many cases of.gradation in the amount of difference between 
the sexes, andTrom tho prevalence of tho same general typo of 
coloration throughout the whole of tho same group, wo may con¬ 
clude that the otuses have generally been tho same which havo 
determined the Brilliant colouring of the males alone of some 
species, and of both sexes of other species. 

As*so many gorgeous butterflies inhabit tho tropics, it has 
often licen supposed that they owe their colours to tho great 
luat and moisture of these zones; but Sir. Bates" has shewn^' 
tho comparison of various closely*al|jed groups of insects fr^m 
the temper^ and tropical regions, that this view cannot bo 
maintained; and tho evidcnco becomes conclusive when bril¬ 
liantly-coloured males and plain-coloured females of tho samo 
species inhabit tho same district, feed on the samo food, and 
fellow exactly the same habits of life. Even when tho sexes 
resemble each other, wo can hardly beliovo that their brilliant 
and 1 >eautifully-arranged colours aro the pui|>osele.ss result of 
the nature of tho tissues and of tho action of tho surrounding 
conditions. 

With animals of all kinds, whonevor colour has boon modified 
for some special purpose, this has been, as far as wo can judgo, 
cither for direct or indirect protection, or as an attraction between 
tho sexes. With many species of butterflies tho up))cr surfaces 
of tho wings aro obscure; and this in all prolmbility loads 
to their escaping ol*ervation and danger. But butterflies 
would lie particularly liable to lie attacked by their enemies 
when at rest; and most kinds whilst resting raise their wings 
vertically over their backs, so that tho lower surfaco alone is 
exposed to view. Hcnco it is this sido which is often coloured 
so ns to imitate the objects on which theso insects commonly 
rest. Dr. Bossier, I Ixdievc, first noticed tho similarity of tho 
dosed wings of certain VancswB and other butterflies to tho 
Kirk of trees. Many analogous and striking facts could l*i 
given. The most interesting ono is that recorded by Mr. 
Wt^lace’ of a common Indian and Sumatran butterfly (Kallima), 
which disappears likq magic when it sottles on a bush; for it 
hides its head and antenmo between its closed wings, which, 
in form, colour and vcining, cannot bo distinguished from a 
withered leaf with its footstalk. In somo other cases the lower 

• ‘Tho Naturalist on the Ana- 1807, 1 >. 10. A wimlciit of tho 
MV rul. i. 189:1, p. 19. Kallirrih i» given by Air. Wallace in 

’ See the interesting article in 1 Hardwicke't Science Gossip,’ Sept, 
tbe ‘Westminster Review,’ July 1807, p. 190. 




surfaces of the wings are brilliantly coloured, and yet aro 
protective; thus in Theda rubi the wings when closed are of an 
emerald greon, and resemble the young leaves of. the bramble, 
on which in Bpring this butterfly may often be seen seated. It is 
also remarkable that in very many species in which the sexes 
differ greatly in colour on their upper surface, tlbe lower surface 
is closely similar or identical in both Boxes, aiid serves „ as a 
protection. 8 

Although the obscure tints both of the upj>er and under 
sides of many butterflies no doubt serve to conceal them, yet we 
c^Wiot extend this view to the brilliant and conspicuous colours 
on the upper surface of sucl; species as our admiral and peacock 
Vancssse, our white cabbage-butterflies (Pieris), be the great 
swallow-tail Papilio which haunts the open fens—for these 
butterflies are thus rendered visible to every living creature. 
In theso species both sexes aro alike; but in the common brim¬ 
stone butterfly (Gonepteryx rhamni), the male is of an intense 
yellow, whilst the female is much paler; and in the orange- 
tip (Anthocharii cardamines) the males alone have their wings 
tipped with bright orango. Both the males and females iu 
those cases are conspicuous, and it is not credible that their 
difference in colour should stand in any relation to ordinary 
protection. Prof. Weismann remarks, 8 that the female of one of 
the Lyceenss expands her brown wings when she settlos on 
the ground, and is then almost invisible; the male, on the other 
hand, as if aware of the danger incurred from tho bright blue of 
tho upper surface of his wings, rests with them closed; and this 
shews that the bluo colour cannot bo in any way protective. 
Nevertheless, it is probable that conspicuous colours are in¬ 
directly beneficial to many species, as a warning that they are 
unpalatable. For in certain other casos, beauty has been gained 
through tho imitation of other beautiful species, which inhabit 
tho samo district and enjoy an immunity from attack by being 
in some way offensive to their enemies; but then we have to 
account for tho beauty of the imitated species. 

As Mr. Walsh has remarked to mo, the females of our orange- 
tip butterfly, above referred to, and of an American spon'es 
(Anth. genutiu) probably shew us the primordial colours of the 
parent-species of the genus; for both sexes of four or five 
widely-distributed species are coloured in nearly the 
manner. As in several previous cases, we may here infer that 
it is the males of Anth. cardamine » and genutia which have 
departed from the usual typo of the genus. In the Anth. tarn 


* Mr. G. Fraser, in ‘ Nature,' 
April U371, p. 489. 


8 ‘ Sinfluss tier Isolining anf din 
Artbildnng,’ 1872, p. 58. 
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bom California, tho orango-tips to the wings have been partially 
developed in the female; but they are paler than in the malo, and 
slightly different in some other respects. In an allied Indian 
form, the I/ih&s glaucippe, the orange-tips are folly developed in 
both sexes. In tin's Iphias, os pointed out to me by Mr. A. Butler 
tho under surf*e of the wings marvellously resembles a pale- 
coloured leaf; and in our English orange-tip, tho under surface 
resembles the flower-head of the wild parsloy, on which the 
butterfly Often rests at night. 10 The same reason which compels 
us to believe that the lower surfaces have hero been coloured for 
tho sake of protection, leads us to deny that the wings hub 
Ixen tipped with bright orange %r y»o samo purpose, especially 
when this cjflractor is confined to the males. 

Most Moths rest motionless during tho whole or greater part 
of tho day with their wings depressed; and tho whole upper 
surface is often shaded and coloured in an admirable manner, an 
Mr. Wallaco has remarked, for esenping detection. The front- 
wings of the Bombycidse and Noctuidro," when at rest, generally 
overlap and conceal the hind-wings; so that the lattor might bo 
brightly coloured without much risk; and they aro in fact 
often thus coloured. During flight, moths would often bo able 
to escape from their enemies; nevertheless, as the hind-wings 
are then fully exposed to view, their bright colours must 
generally liavo been acquired at some little risk. But the 
following fact shows how cautious wo ought to bo in drawing 
conclusions on this head. Tho common Yellow Under-wings 
(Triphtena) often fly about during tho day or early evoning, and 
are then conspicuous from tho colour of their hind-wings. It 
would naturally bo thought that this would bo a soureo of 
danger; but Mr. J. Jeunor Woir believes that it actually serves 
them as a means of escape, for birds strike at these brightly 
coloured and fragile surfaces, instead of at the body. For in¬ 
stance, Mr. Weir turned into his aviary a vigorous specimen of 
Triplicenu pronubu, which was instantly pursued by a robin; 
but the bird’s attention being caught by tho coloured wings, the 
moth wap not captured until after about fifty attempts, and 
small portions of the wings were repeatedly broken off. Ho tried 
tho samo experiment,*in tho open air, with a swallow and T. 
fimbrvt; but tho largo size of this moth probably interfered 
with its capture. 10 We are thus reminded of a statement mode 

10 See the interesting observations Scienay Gossip,' S«pl. 1867, p. 19a. 
»y Mr. T. W. Wood, ‘The Student,’ 11 Set also, on this subject, Mr. 
wpt. 1868, p. 81, Weir's psper in ‘Transact. Knt. Soe.’ 

1 Mr. Wallace in ‘ Hardwicke’s 1869, p. 23. 
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by Mr. Wallace,” namely, that in the Brazilian forests and 
Malayan islands, many common and highly-decorated butterflies 
we weak flyers, though furnished with a broad expanse of wing; 
and they “ are often captured with pierced and ■ oroken wings', 
“ as if they had been seized by birds, from which they had 
“ escaped: if the wings had been much small® in proportion 
“ to the body, it seems probable that the insect would ^inore 
“ frequently havo been struck or pierced in a vital part, and 
“ thus the increased expanso of the wings may havo beo« in- 
“ directly beneficial.” 


Display .—The bright colqur* of many butterflies and of some 
moths aro specially arranged for display, so that*jhoy may l>o 
readily seen. During the night colours are not visiblo, and 
there can lie no doubt that the nocturnal moths, taken as a 
body, aro much less gaily decorated than butterflies, all of 
which aro diurnal in their habits. But tho moths of certain 
families, such as tho Zygsenidie, several Sphiugidm, Uraniidas, 
somo Arotiidm and Batumi kite, fly about during the day or 
oarly evening, and many of these aro extremely beautiful, being 
far brighter coloured than the strictly nocturnal kinds. A 
low exceptional cases, however, of bright-coloured nocturnal 
species havo been recorded. 1 ‘ 

Thero is evidence of another kind in regard to display. 
Butterflies, as Ixsforo remarked, elevate their wings when at 
rest, but whilst basking in the sunshino often alternately raise 
and depress them, thus exposing both surfaces to full view; and 
although tiro lower surface is often coloured in an obscure 
mannor as a protection, yet in many species it is as highly 
decorated as tho upper surface, and sometimes in a very 
different manner. In somo tropical species the lower surface is 
even more brilliantly coloured than tho upper. 15 In tho Eng¬ 
lish fritillaries (An/ymiis) the lower surfaco alone is orna¬ 
mented with shining silver. Nevertheless, as a general rule, 
tho upper surfaco, which is probably more fully exposed, is 
coloured more brightly and diversely than tho lower. Hcnco 
tho lower surface generally affords to entomologists tho more 


11 ‘ Westminster Revie^,’ July 
1667, p. 16. 

14 For instance, Lithosia; but 
Prof. Westwood (‘ Modern Class, of 
Insects,’ vol. ii. p. 390) seems sur¬ 
prised at this case. On the relative 
colours of diurnal and nocturnal 
I.epidoptera, see ibid. pp. 333 and 
392; fclsojjarris, * Treatise on the 


Inserts of IFew England,’ 1842, p. 315 
14 Such differences between the 
upper and lower surfaces of the 
wings of several species of Papilio, 
may be seen in the beautiful plate* 
to Mr. Wallace’s 4 Memoir on-the 
Papilionida; of the Malayan Region,’ 
in * Transact. Lina. Soc.’ vol. xnr. 
part i. 1865. 
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useful character for detecting tho affinities of the various 
species. Fritz MUUcr informs me that three species of Castnin 
are found neathis house in S. Brazil: of two of them tho hind-* 
wings are obscuro, and are always covered by tho front-wings 
when these butterflies aro at rest; but tho third species has 
black hind-wingf, beautifully spotted with red and white, and 
these gro fully expanded and displayed wkenover the butterfly 
rests. Other such cases could bo added. 

If wo now turn to tho enormous group of moths, which, as 
I hear from Mr. Stainton, do not habitually oxjsise tho under 
surface of their wings to full view, wo find this side very niro'^ 
coloured with a brightness greater tljan, or oven equal to, that 
of tho upper^ido. Somo exceptions to the rule, either real or 
apparent, must bo noticed, ns tho caso of Hypopyon 1 " Mr. 
Trimen informs mo that in Gucneo’s great work, three moths 
are figured, in which tho under surfaco is much the more 
brilliant. For instance, in tho Australian Gastrophora tho 
upper surface of tho fore-wing is pale greyish-ochreous, whi* 
tho lower surface is magnificently ornamented by an ocellus of 
cobnlt-bluo, placed in tho midst of a black mark, surrounded 
by orange-yellow, and this by bluish-white. But tho habits of 
these three moths aro unknown ; so that no explanation can lie 
given of their unusual style of colouring. Mr. Trimen also 
informs me that the lower surface of tho wings in certain other 
Gcometno' 7 and quadrifid Nocture aro either more variegated 
or more brightly-coloured than tho upper surfaco; but some of 
these species havo tho habit of “ holding their wings quite erect 
" over their backs, retaining them in this position for n eon- 
“ siderablo time,” and thus exposing tho under surface to view. 
Other species, when settled on tho ground or herbage, now and 
then suddenly and slightly lift up their wings. Ilenco tho lower 
surface of tho wings l>eing brighter than tho upper surfaco 
in certain moths is not so anomalous as it at first appears. 
The Satumiid® include somo of the most beautiful of all 
moths, their wings being decorated, as in our British Kmperor 
moth, with fine ocelli; and Mr. T. W. Wood'" observes that 
they .resemble butterflies in somo of their movements; "for 
" instance, in tho gently waving up and down of tho wings as if 
" for display, which is more characteristic of diurnal than of 
" nocturnal Lepidoptcra.” 

l * See Mr. Wormald on this tho Geometric) in ‘Transact. Eat. 
moth : ‘ Proc, Eat. Soc.’ March 2nd, Soc.’ naw Mries, vol. r. pi. iv. and 
1868. xvi. • 

,T Sec alto an account of the S. 11 ‘ Proc. Knt. Soc. of London,' 
American genus Erateina (on* of July 6, 1868, p. xxvii. • 
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It is a singular fact that no British moths which are bril¬ 
liantly coloured, and, as far as I can discover, hardly any foreign 
species, differ much in colour according to sex; though this is 
the case with many brilliant butterflies. The mole, however, of 
one American moth, tho Satumia lo, is described as having its 
fore-wings deep yellow, curiously marked wrth purplish-red 
spots; whilst tho wings of the female are purple-brown, parked 
with grey lines. 19 The British moths which differ sexually in 
colour aro all brown, or of various dull yellow tints, or nearly 
white. In several species tho males are much darker than the 
C*nales,® and theso belong to groups which generally fly about 
during tho afternoon. 0^ tho other hand, in many genera, as 
Mr. Stainton informs me, tho males have the hindjwings whiter 
than those of the femalo—of which fact Agrotis exclamationis 
offers a good instance. In tho Ghost Moth (flepialus humulC) 
the difference is more strongly marked; the males being white, 
and tho females yellow with darker markings. 81 It is probable 
that in these cases tho males are thus rendered more conspicuous, 
and more easily seen by tho females whilst flying about in 
tho dusk. 

From tho several foregoing facts it is impossible to admit 
that tho brilliant colours of butterflies, and of some few moths, 
have commonly been acquired for the sako of protection. We 
liavo seen that thoir colours and elegant patterns aro arranged 
and exhibited as if for display. Ilenco I am led to beliovo that 
tho females prefer or aro most excited by tho more brilliant 


19 Harris, ‘Treatise,’ &c., edited 
by Flint, 1802, p. :>95. 

80 For instance, 1 observe in my 
sou’s cabinet that the males are 
darker than the females in the 
l.asiucampa qnentut, Udoncstis pvt i- 
torii. Ilypogymn i dfs/sir, Vasychirit 
pmli'iumti, and Cycnii mcndica. In 
this latter species the deference in 
colour between the two sexes is 
strongly marked ; ami Mr. Wallace 
informs me that we here have, as 
he believes, an instance of protective 
mimicry conlined to one sex, as 
will hereafter be more fully ex¬ 
plained. The white female of the 
Cycnia resembles the very common 
Spilosoma mnthrasti, both sexes of 
which are white ; and Mr. ^ainton 
observed that this latter thoth was 
rejected with utter disgust by a 
wb«lo brood of young turkeys, 


which were fond of eating othei 
moths; so that if the Cycnia was 
commonly mistaken by British birds 
for the Spilosoma, it would escape 
being devoured, and its white de¬ 
ceptive colour would thus be highly 
beneficial. 

81 It is remarkable, that in the 
Shetland Islands the male of tbs 
moth, instead of dithering widely 
from the female, frequently re¬ 
sembles her closely in colour (see 
Mr. MacLachlan, ‘Transact.* Ent. 
Soc.’ voV ii. 1866, p. 459). Mr 
0. Fraser suggests (‘Nature,’ April 
1871, p. 489) that at the season of 
the year when the ghost-moth ap¬ 
pears in these northern islands, the 
whiteness of the males would not 
bo needed to render them visible to 
the females in the twilight night. 
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males; for on any other supposition the males would, ns for as 
we can see, be ornamented to no purpose. Wo know that ants 
and certain Lamellicom beetles aro capable of feeling an attach¬ 
ment for each Ither, and that ants recogniso their fellows after 
nn interval ofa several months. Henco there is no abstract 
improbability irl the Lepidoptera, which probably stand nearly 
or qujte as high* in the scale as these insects, having sufficient 
mental capacity to admire bright colours. They cortainly 
discolor flowers by colour. The Ilummiug-bird Sphinx may 
often bo seen to swoop down from a distanco on a bunch of 
towers in tho midst of green foliage; and I have been assure^ 
by two persons abroad, that these*myths repeatedly visit flowing 
painted on tjjfc walls of a room, and vainly endeavour to insert 
their proboscis into them. Fritz Muller informs 1110 that several 
kinds of butterflies in S. Brazil show an unmistakable prefer¬ 
ence for certain colours over others: he observed that they 
very often visited the brilliant red (lowers of live or six genera of 
plants, but never tho white or yellow flowering species of the 
same and other genera, growing in tho same garden; and 1 
have received other accounts to the samo effect. As 1 hear 
from Mr, Doubleday, tho common white butterfly often (lies 
down to a bit of paper on the ground, no doubt mistaking it 
for one of its own species. Mr. Collingwood " 1 in speaking ol 
the difficulty in collecting certain butterflies in tho Malay 
Archipelago, states that “a dead specimen pinned upon a 
“ conspicuous twig will often arrest an insect of the same species 
•' in its headlong flight, and bring it, down within easy reach ot 
“ the not, especially if it lie of tho opposite sex.” 

The courtship of butterflies is, as before remarked, a prolonged 
affair. Tho males sometimes tight together in rivalry; and 
many may lie seen pursuing or crowding round the same 
female. Unless, then, tho females prefer 0110 male to another, 
tho pairing must bo left to mere chance, and this does not. 
appear probable. If, on the other hand, the females habitually, 
or even occasionally,prefer tho more beautiful males, tho colours 
of the latter will liavo lieen rendered brighter by degrees, and 
willJiave lieen transmitted to both sexes or to one sox, according 
to tho law of inheritance which has prevailed. Tim process ol 
sexual selection will have been much facilitated, if the conclusion 
can tie trusted, arrived at from various kinds of evidence in tic 
supplement to tho ninth chapter; namely, that tho irmlos ol. 
many Lepidoptera, at least in the imago state, greatly exceed 
tho females in number. *. 

Some facts, however, aro opjiosed to the belief that female 
,J ‘ Rambles of a Xaturali-t in the Chinese Seas,’ ISoB, ]>. 18A 
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butterflies prefer the more beautiful males; thus, as 1 have 
been assured by several collectors, fresh females may frequently 
be seep paired with battered, faded, or dingy males; but this is 
a circumstance which could hardly fail often to follow from the 
males emerging from their cocoons earlier than the females. 
With moths of the family of tho Bombycido^ the sexes pair 
immediately after assuming tho imago state; *• for they cannot 
feed, owing to tho rudimentary condition of their mouths." The 
females, as several entomologists have icmarked to me, liedn an 
almost torpid state, and appear not to evince the least choice in 
jggard to their partners. This is the case with the common 
silk-moth (Ji. itiori), as I Juvje been told by some continental 
and English breeders. Dr. Wallace, who h!uj had great 
experience in breeding Jlombyx cynthia, is convinced that tho 
females evince no choico or preference. He lias kept above 
300 of these moths together, and has often found tho 
most vigorous females mated with stunted males. Tho reverse 
appears to occur seldom; for, as he believes, tho moro vigorous 
males pass over tho weakly females, and are attracted by those 
endowed with most vitality. Nevertheless, tho Bomliycidai, 
though obscurely-coloured, aro often beautiful to our eyes from 
their elegant and mottled shades. 

I have as yet only referred to tho species in which tho males 
are brighter coloured than tho females, and I have attributed 
their beauty to tho females for many generations having chosen 
and paired with tho more attractive males. But converse 
cases occur, though rarely, in which tho females are more 
brilliant than tho males; and here, as I believe, tho males have 
selected tho moro beautiful females, and have thus slowly added 
to their beauty. Wo do not know why in various classes of 
animals tho males of some few species have Selected the more 
beautiful females instead of having gladly accepted any female, 
as seems to bo tho general rule in the animal kingdom; but if, 
contrary to what generally occurs with the Lepidoptera, the 
females wero much more numerous than tho males, tho latter 
would l>e likely to pick out the more beautiful females. Mr. 
Butler showed mo several sjiecics of C'allidryas in the British 
Museum, in some of which tho females equalled, and in others 
greatly surpassed tho males in beauty;' for tho females alone 
have the borders of their wings suffused with crimson and 
orange, and spotted with black. Tho plainer males of these 
species closely rcsemblo each other, showing that hero tho 
females have been modified; whereas in those cases, where the 
males are tho more ornate, it is these which have been modified, 
the finales remaining closely alike. 
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In England wo have somo analogous cases, though not si 
marked. The females alone of two species of Thecla have i 
bright-purple or orange patch on their fore-wings. In Hip 
parchia the Ikxes do not differ much; but it is the fomalo o 
//. janiru wliifch has a conspicuous light-brown patch on he 
wings; and th<?females of some of the other species are brigktc 
coloured than their males. Again, tho females of Colon cl ns 
and htjale have “orango or yellow spots on the black mnrginn 
“ bolder, represented in tho males only by thin streaks;” am 
in Pieris it is tho females which “are ornamented with Mac! 
“ spots on the fore-wings, and theso arc only partially presjp 
“ in the males.” Now the males»of,umny butterflies are knowi 
to support Jhe females during their marriage flight; hut. in th 
species just named it is the females which support tho males 
so that the part which the two sexes play is reversed, as is tliei 
relative beauty. Throughout tho animal kingdom the male 
commonly take tho more active slmro in wooing, and tliei 
lieauty seems to have been increased by tho females hftvini 
accepted tho more attractive individuals; but with these but 
ti itlies, the females take tho more active part in tho final mar 
riagc ceremony, so that wo may supposo that they likewise if 
so in tho wooing; and in this case wo can understand how it, i 
that they have been rendered the more beautiful. Mr. Meldolu 
from whom tho foregoing statements have lieen taken, says ii 
conclusion; “Though I am not convinced of tho action o 
“ sexual selection in producing the colours of insects, it canno 
“ be denied that these facts are strikingly corroborative o 
“ Mr. Darwin's views.” 2 " 

As sexual selection primarily depends on variability, a fev 
words must be added on this subject. In respect to colon 
there is no difficulty, for any number of highly variable Lopi 
doptera could bo named. One good instance will suffice. Mr 
Bates shewed mo a whole scries of specimens of I’ajnho msustn 
mil 1 ’. chil'lrenw; in tho latter the males varied much in tin 
extent of tho lieautifully enamelled green patch on tho fore 
witjj's, and in tho size of tho white mark, and of tho splendh 
crimson stripe on the hind-wings; so that there was a grea 
contrast amongst the males between the most and tho leas 
gaudy. Tho malo of I’npillo tnoslr!* is much less bcautifu 
than of I’, childrens ; and it likewise varies u little in tho size > 

” ‘ Nature," April 27th, 1871, r whi!** r»' rin ?- Sm , {' 

t»"8. Mr, MeMola quote* Denzel, 1 r.ec* m Nature, April l 'll* 
in * See. Knt. ,le France,’ 18:57, p. 1871, p. ■189, on the «ezual .Inter 
77, on the flight of butteiflici encet of several Briti»h huttorfli'*. 
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e green patch on the fore-wings, and in the occasional ap- 
iarance of the small crimson stripe on the hind-wings, 
>rrowed, as it would seem, from its own female; for the females 
' this and of many other species in the tineas <%ronp possess 
rig crimson stripe. Hence between the brightest specimens 
' P. sesottris and the dullest of P. childrens, there was but a 
nail interval; and it was evident that as fait as mere bana¬ 
lity is concerned, there would be no difficulty in permanently 
icreasing the beauty of either species by means of selection, 
he variability is here almost confined to the male sex; but 
Wallace and Mr. Bates have shewn" that the females of 
fme species are extremely variable, the males being nearly 
mslant. In a future chapter I shall have occaljon to shew 
lat the beautifnl eye-like spots, or ocelli, found on tho wings of 
any Lopidoptera, are eminently variable. I may hero add 
lat these ocelli offer a difficulty on the theory of sexual 
rioction; for though appearing to us so ornamental, they aro 
ever present in one sex and absent in the other, nor do they 
rer differ much in the two soxes.“ This fact is at present 
[explicable; but if it should hereafter bo found that tho for- 
lation of an ocellus is due to some change in the tissues 
f the wings, for instance, occurring at a very early period of 
evelopment, wo might expect, from what wo know of tho laws 
f inheritance, that it would be transmitted to both sexes, though 
rising and perfected in ono sex alone. 

On the whole, although many serious objections may be 
rged, it seems probablo that most of the brilliantly coloured 
pecies of Lepidoptora owo their colours to sexual selection, 
xcopting in certain ensos, presently to be mentioned, in which 
Dnspicuous colours have l>ecn gained through mimicry as 
protection. From tho ardour of tho male throughout the 
nimal kingdom, he is generally willing to accept anyfemalo; 
ud it is tho female which usually exerts a choice. Hence, if 
exual selection has boon efficient with tho Lepidoptora, tho 
lale, when tho sexes differ, ought to lie the more brilliantly 
olonred, and this undoubtedly is tho case. When both sexes 
ro brilliantly coloured and resemble each- other, the characters 
cquired by the males appear to have been transmitted to both. 

14 Wallace on the Papilionida; of tonioiog. Soc.’ Nov. 19th, 1866. p. 
lie Malayan Region, in 4 Transact, xl. 

inn. Soc.’ vol. xxv. 1865, pp. 8, “ Mr. Bates was so kind as to 

6. A striking case of a rare lay this subject before the Entonao- 
ariety, strictly intermediate be- logical Society, and I have received 
iveeu two other welt-marked’leinale answers to thus effect from several 
arietios, is given by Mr. Wallace, entomologists. 

«« alio Mr. Bates, ‘in ‘ Proc. bn- 
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We are led to this conclusion by cases, even within the same 
genus, of gradation from an extraordinary amount of difference 
to identity in colour between the two sexes. 

But it maj^x* asked whether tho differences in colour between 
the sexes max not be accounted for by other means besides 
sexual selectiob. Thus the malos and females of the same 
species of butterfly are in several coses known** to inhabit 
different stations, the former commonly basking in the sunshine, 
tho letter haunting gloomy forests. It is therefore possible that 
different conditions of life may have acted directly on tho two 
Bexes; but this is not probablo ,* 1 as in tho adult state tliey^j 
exposed to different conditions d^rijg a vory short period; imd 
tho larvae <Jf both are oxposed to tho samo conditions. Mr. 
Wallaco befSovos that the difference between tho sexos is duo 
not so much to tho males having been modified, as to tho females 
having in all or almost all cases acquired dull colours for the 
sake of protection. It scorns to mo, on tho oontrary, far more 
probable tliat it is tho males which hnvo beon chiefly modified 
through soxual selection, the females having been comparatively 
little changed. Wo can thus understand how it is that the 
females of allied species generally rosomblo one another so much 
more closely than do tho males. They thus show us ap¬ 
proximately tho primordial colouring of tho parent-species of 
tho group to which thoy belong. They have, howovor, almost 
always been Romewhat modifiod by tho transfer to them of some 
of the successive variations, through tho accumulation of which 
the males were rendered beautiful. But I do not wish to deny 
that the females alono of some species may have been specially 
modified for protection. In most cases tho males and females of 
distinct species will have been exposed during their prolonged 
larval state to different conditions, and may have boen thus 
affected; though with tho males any slight cliango of colour 
thus caused will generally hnvo been masked by tho brilliant 
tints gained through soxual selection. When wo treat of Birds, 
I shall have to discuss tho whole question, os to how for the 
differences in colour between the sexes are duo to tho males 
having been modified through soxual selection for ornamental 
puflwscs, or to the females having been modified through 
natural selection for the sako of protection, so that I will hero 
say but little on the subject. 

In all the cases in which tho moro common form of equal 

" H. \V. Bates, ‘The Naturalist ” On this whole (abject tee ‘The 
"9 the Amazons,’ vol. ii. 1863, p. Varifljpn of Animals and Plante 
228. A. R. Wallace, in ‘ Transact, under Domestication,' 1868, vol. lL 
Ijnn. Soc.’ vol. iiv. 1865, p. 10. chap, xxiii. f 
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inheritance by both sexes has prevailed, the selection of bright- 
coloured males would tend to make the females bright-coloured; 
and the selection of dull-coloured females would tend to make 
the males dull. If both processes were carried on simultaneously, 
they would tend to counteract each other; and the final result 
would depend on whether a greater number o # females from 
being well protected by obscure colours, or a greater number of 
males by being brightly-coloured and thus finding partners, 
succeeded in leaving more numerous offspring. 

In order to account for the frequent transmission of characters 
tyjone sex alone, Mr. Wallace expresses his belief that the more 
common form of equal inheritance by both sexes can be changed 
through natural selection ineo inheritance by one sex alone, but 
in favour of this view I can discover no evidence . 11 We know 
from what occurs under domestication that now characters often 
appear, which from tho first are transmitted to ono sex alone; 
and by the selection of such variations thero would not be the 
slightest difficulty in giving bright colours to the males alone, 
and at tho samo timo or subsequently, dull colours to the females 
alone. In this manner the females of some butterflies and moths 
have, it is probable, been rendered inconspicuous for the sako of 
protection, and widely different from their males. 

I am, however, unwilling without distinct evidence to admit 
that two complex processes of selection, each requiring the 
transference of new characters to one sex alone, havo been 
carried on with a multitude of species,—that tho males havo 
teen rendered moro brilliant by beating their rivals, and the 
females more dull-coloured by having escaped from their 
enomics. Tho malo, for instance, of tho common brimstone 
butterfly (Gonepteryx), is of a far more intense yellow than the 
female, though she is equally conspicuous; and it does not seem 
probablo that sho specially acquired her pale tints as a protec¬ 
tion, though it is probable that the male acquired his bright 
colours os a sexual attraction. Tho femalo of AiMocharis car- 
da mines does not possess tho beautiful orange wing-tips of the 
male; consequently sho closely resembles the white butterflies 
(Pieris) so common in our gardens; but we havo no evidence 
that this resemblance is beneficial to her. As, on tho other hand, 
she resembles both sexes of sovcrul other ispecies of tho genus 
inhabiting various quarters of tho world, it is probable that sho 
has simply retained to a largo extent her primordial colours. 

Finally, as we have seen, various considerations lead to the 
conclusion that with the greater number of brilliantly-coloured 
Lepidoptera it ib the nafcle which has been chiefly modified 
through soxual selection; tho amount of difference between 
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the sexes mostly depending on the form of inheritance which 
has prevailed. Inheritance is governed by so many unknown 
laws or conditions, that it seems to us to act in a capricious 
manner;“ a$l wo can thus, to a certain extent, understand how 
it is that with^losely allied species tho sexes oither differ to an 
astonishing degree, or are identical in colour. As all the suc¬ 
cessive steps is tho process of variation aro necessarily trans¬ 
mitted through the female, a greater or less number of such 
step* might readily become developed in her; and thus wo can 
understand the frequent gradations from an extreme difference 
to none at all between tho sexes of allied species. Theso cnsqapf 
gradation, it may be added, are too common to favour the 
snppositionjthat wo hero seo females actually undergoing tho 
process of transition and losing their brightness for tho sake of 
protection; for wo liavo every reason to conclude that at any 
0110 time the greater number of species are in a fixed condition. 

Mimicry .—This ]trinciplo was first made clear in an admirable 
paper by Mr. Hates ,'-' 9 who thus throw a flood of light on many 
obscure problems. It had previously been observed that certain 
butterflies in S. America belonging to quite distinct families, 
resembled the Ileliconidm so closely in every stripe and shade of 
colour, that they could not bo distinguished save by an ox- 
perienced entomologist. As tho Ileliconidm aro coloured in 
their usual manner, whilst the others depart from tho usual 
colouring of the groups to which they lielong, it is clear that 
tho latter arc tho imitators, and tho ileliconidm tho imitated. 
Mr. liates further observed that the imitating s|>eoios aro com¬ 
paratively rare, whilst the imitated abound, and that tho two 
sets live mingled together. From tho fact of tho Ileliconidm 
lieing conspicuous and beautiful insects, yet so numerous in 
individuals and species, ho concluded that they must 1 » pro¬ 
tected from the attacks of enemies by some secretion or odour; 
and this conclusion has now been amply confirmed,•'* nqiccinlly 
by Mr. Holt. Hence Mr. Hates inferred that tho butterflies 
which imitate tho protected species have acquired their present 
marvellously deceptive appearance through variation and natural 
solution, in order to bo mistaken for tho protected kinds, and 
thus to escape being devoured No explanation is hero attempted 
of the brilliant colour* of tho imitated, tint only of tho imitating 
butterflies. We must account for tho colours of tho former in 
the same general manner, as in tho cases previously discussed 

59 ‘The Variation of Animals un-i p. ■I'.Ci. 

I’lants tm.ler IioiiH-sticatun,' Vol. n. “"Pro.-, hot. Soc.’ bee. 3rd, 
<*•>!'. »ii. |'. 17. W : , 1'. ilv. 

‘ ir.iQs.Kt. tint). So. .' vo 
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in this chapter. Since the publication of Mr. Bates’ paper, 
similar and equally striking facts have been observed by 
Mr. Wallace in the Malayan region, by Mr. Trimen in South 
Africa, and by Mr. Biley in the United States.” 

As some writers have felt much difficulty in understanding 
how the first steps in the process of mimicry could have been 
effected through natural selection, it may be well to remark that 
the process probably commenced long ago between form! not 
widely dissimilar in colour. In this cose even a slight variation 
would be beneficial, if it rendered the one species more like 
tH other; and afterwards the imitated species might be modi¬ 
fied to an extreme degroe thsough sexual selection or other 
means, and if the changes were gradual, the imitators might 
easily be led along the samo track, until they differed to an 
equally oxtreme degree from their original condition; and they 
would thus ultimately assume an appearance or colouring wholly 
unlike that of the other members of the group to which they 
bolongod. It should also be remembered that many species of 
Lopidoptera are liablo to considerable and abrupt variations in 
colour. A few instances have been given in this chapter; and 
many more may be found in tho papers of Mr. Bates and 
Mr. Wallace. 

With several species tho sexes are alike, and imitate the two 
sexes of another species. But Mr. Trimen gives, in the paper 
already referred to, tlireo cases in which the sexes of tho imitated 
form differ from oach other in colour, and the sexes of the 
imitating form differ in a like manner. Several cases have also 
been recorded where tho fomalcs alone imitato brilliantly- 
coloured and protected species, the males retaining "the 
“ normal aspoct of their immediate congeners.” It is here obvious 
tlmt tho successive variations by which the female has been 
modified have been transmitted to her alone. It is, however, 
probable that some of the many successive .variations would 
havo been transmitted to, and developed in, the males had 
not such males been eliminated by being thus rendered less 
attractive to the females; so that only those -variations were 
preserved whir.h wore from the first strictly limited in their 
transmission to the femalo sex. We havo a partial illus¬ 
tration of these remarks in a statement by Mr. Belt;” that 

” Wallace, ‘ Transact. Linn. Soc.’ 163-168. This latter essay is valu- 
vol. xiv. 1865, p. 1 ; also ‘ Transact, able, as Mr. Riley here discusses all 
Knt. Soc.’ vol. iv. (3rd series), 1867, the objections which have been 
p. 301. Trimen, ‘ Linn. Transact.’ raised against Mr. Bates’ theory, 
vol. xxvi. 1869, p. 497. Riley,' 11 * The Naturalist in Nicaragna, 
•Third Annual Report on the Koxi- 1874, p. 385. 
out Insects of Missouri,’ 1871, pp • 
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the males of some of the Leptalides, which imitate protected 
species, still retain in a concealed manner some of tlioir original 
characters. Thus in the males "the upper half of the lower 
“ wing is of w pure white, whilst all the rest of the wings iR 
“ barred and shotted with black, rod and yellow, like the species 
" they mimic. The females have not this white patch, and the 
“ males usually*conceal it by covering it with tho upper wing, 
“ so that I cannot imagine its being of any other use to them 
“ than as an attraction in courtship, when they exhibit it to tho 
“ females, and thus gratify their deop-seatod preference for the 
“ normal colour of the Order to which tho Leptalides belong.” 

Bright ('t/ours of CaUrjnlldr*. — Whilst reflecting on tho 
beauty of mhny butterflies, it occurred to mo that somo cater¬ 
pillars were splendidly coloured; and as sexual solection could 
not possibly havo here acted, it appeared rash to attribute the 
beauty of the mature insect to this agency, unless tho bright 
colours of their larvro could bo somehow explained. In tho 
first place, it may be observed that tho colours of caterpillars do 
not stand in any closo correlation with those of tho mature 
insect. Socondly, their bright colours do not sorvo in any 
ordinary manner as a protection. Mr. Bates informs mo, as an 
instance of this, that tho most conspicuous caterpillar which he 
evor beheld (that of a Sphinx) lived on tho largo green loaves ot 
a tree on tho open llanos of South America; it was about four 
inches in length, transversely banded with black and yellow, 
and with its head, legs, and tail of a bright red. ilcnco it 
caught the eye of any one who passed by, oven at tho distanco of 
many yards, and no doubt that of every passing bird. 

I then applied to Mr. Wallace, who has an innato genius foi 
wiving difficulties. After some consideration ho replied: " Most 
“ caterpillars require protection, as may bo inferred from some 
" kinds being furnished with spines or irritating hairs, and 
“ from many being coloured green like tho loaves on which they 
11 feed, or being curiously like tho twigs of tho trees on which they 
" live:” Another instance of protection, furnished mo by Mr. J. 
Manscl Weale, may bo added, namely, that there is a caterpillar 
of*a moth which lives on tho mimosas in South Africa, and 
fabricates for itself* a case quite indistinguishable from tho 
surrounding thorns. From such considerations Mr. Wallace 
thought it probable that conspicuously-coloured caterpillars 
were protected by having a nauseous tosto; but as their skin 
is extremely tender, and as their intestines readily protrude 
from a wound, a slight peck from tfie lieak of a bird would 
be as fatal to them as if they had been devoured. Hence, as 



326 


The Descent of Man. 


Past II 


Mr. Wallace remarks," dig taste fatness alone would be insufficient 
“ to protect a caterpillar unless some outward sign indicated to 
" its would-be destroyer that its prey was a disgusting morsel.” 
Under these circumstances it would be highly advantageous to 
a caterpillar to be instantaneously and certainly recognised as 
unpalatable by all birds and other animals. Thus the most 
gaudy colours would be serviceable, and might have been 
gained by variation and the survival of the most easily-re- 
cognised individuals. t 

This hypothesis appears at first sight very bold, but when it 
was brought before the Entomological Society 83 it was supported 
tf}’ various statements; and Mr. J. Jenner Weir, who keeps a 
large number of birds in fin 'aviary, informs me-that he has 
made many trials, and finds no exception to the fiile, that all 
caterpillars of nocturnal and retiring habits with smooth skins, 
all of a green colour, and all which imitate twigs, are greedily 
dovoured by his birds. The hairy and spinose kinds are 
invariably rejected, as wore four conspicuously-coloured species. 
When the birds rejected a caterpillar, they plainly shewed, by 
shaking their heads, and cleansing their beaks, that they were 
disgusted by the taste .* 4 Three conspicuous kinds of cater¬ 
pillars and moths were also given to some lizards and frogs, by 
Mr. A. Butler, and were rejected, though other kinds were 
eagerly eaten. Thus the probability of Mr. Wallace’s view is 
confirmed, namely, that certain caterpillars have been made 
conspicuous for their own good, so as to be easily recognised by 
their enemies, on nearly tho same principle that poisons are sold 
in coloured bottles by druggists for tho good of man. Wo 
cannot, however, at present thus explain tho elegant diversity 
in the colours of many caterpillars; but any species which had 
at some former period acquired a dull, mottled, or striped appear¬ 
ance, either in imitation of surrounding objects, or from the 
direct action of climate, &c., almost certainly would not become 
uniform in colour, when its tints were rendered intense and 
bright; for in order to make a caterpillar merely conspicuous, 
there would bo no selection in any definite direction. 

Summary an<l Concluding Semarh on Insects. —Looking bftek 

** ‘ Proc. Entomolog. Soc.’ Dec. analogous (acts in the ‘ Third An- 
3rd, I860, p. ilv., and March 4th, nual Report on the Xoiious insects 
1867, p. Imi. of Missouri,’ 1871, p. 148. Some 

M See Mr. J. Jenner Weir’s opposed cases are, however, given by 

E l per on Insects and Insectivorous Dr. Wallace and M. H. d’Orville 
irds, in ‘ Transact. Eut. Soc.’, 1369, see ‘ Zoological Record,’ 1869, p 
p. 21; also Mr. butler’s paper, 349. 

Ibid. p. 27. Mr. Riley has given 
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to the several Orders, we see that the sexes often differ in 
various characters, the meaning of which is not in the least 
understood. The sexes, also, often differ in their organs of 
sense and means of locomotion, so that the males may quickly 
discover and reach the females. They differ still oftener in 
the males pos&ssing diversified contrivances for retaining the 
females when fpund. We we, however, here concerned only in 
a secondary degree with sexual differences of these kinds. 

In almost all the Orders, the males of some species, even of 
weax and delicate kinds, are known to bo highly pugnacious j 
and some few are furnished with special weapons for fighting 
with their rivals. But the law of battlo does not provail netfl^ 
so widely with insects as with S,h# higher animals, lienee it 
probably artses, that it is in only a few cases that the males have 
been rendered larger and stronger than the females. On tho 
contrary, they are usually smaller, so that they may bo developed 
within a shorter time, to lie ready in largo numbers for the 
emergence of the females. 

In two families of tho Homoptcra and in threo of tho Ortliop- 
tera, the males alono possess sound-producing organs in an 
efficient state. Those are used incessantly during tho breeding, 
season, not only for calling tho females, but apparently for 
charming or exciting them in rivalry with other males. No 
ono who admits the agency of selection of any kind, will, after 
reading tho aliove discussion, dispute that these musical instru¬ 
ments have been acquired through sexual selection. In four 
other Orders the members of ono sex, or more commonly of 
Mil sexes, are provided with organs for producing various 
sounds, which apparently servo merely as call-notes. When 
Mli sexes are thus provided, tho individuals which were able 
to make the loudest or must continuous noise would gain 
partners More those which were less noisy, so that their organs 
iiave probably been gained through sexual selection. It is 
instructive to reflect on tho wonderful diversity of the means 
for producing sound, possessed by tho males alone, or by Mh 
sexes, in no less than six Orders. Wo thus learn how effectual 
S'xnal selection has Icon in leading to modifications which 
soSietimes, as with the Homoptcra, relate to important parts of 
the organisation. • 

From the reasons assigned in the lost chnpter, it is probable 
that the great horns possessed by the males of many Lame!- 
licorn, and some other beetles, have been acquired as ornaments. 
From the small size of insects, wo are apt to undervalue their 
appearance. If wo could imagine a%ale Clmloosoma (flg. 16), 
with its polislud bronzed coat of mail, and its vast complex 
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horns, magnified to the size of a horse, or even of a dog, it wonld 
be one of the most imposing animals in the world. 

The colouring of insects is a complex and obscure subject 
When the male differs slightly from the female, and neither are 
brilliantly-colonred, it is probable that the sex/s have varied 
in a slightly different manner, and that the variations have been 
transmitted by each sex to the same, without any benefit or 
evil thus accruing. When the male is brilliantly-coloured* and 
differs conspicuously from the female, as with some dragon-flies 
and many butterflies, it is probable that he owes his colours to 
sexual selection; whilst the female has retained a primordial or 
C ancient typo of colouring, slightly modified by the agencies 
before explained. But in semi cases tho female ha§, apparently 
been made obscure by variations transmitted t» her alone, 
as a means of direct protection; and it is almost certain that 
she has sometimes been made brilliant, so as to imitate other 
protected species inhabiting the same district. When the sexes 
resemble each other and both are obscurely coloured, there is 
no doubt that they have been in a multitude of cases so coloured 
for the sake of protection. So it is in somo instances when both 
are brightly-coloured, for they thus imitate protected species, or 
resemble surrounding objects such as flowers; or they give 
notice to their enemies that they are unpalatable. In other 
eases in which the sexes resemble each other and are both 
brilliant, especially when the colours aro arranged for display, 
we may conclude that they have been gained by the male sex as 
in attraction, and have beon transferred to tho female. We aro 
more especially led to this conclusion whenever the some typo 
of coloration prevails throughout a whole group, and wo find 
that the males of some species differ widely in colour from 
tho females, whilst others differ slightly or not at all, with 
intermediate gradations connecting these extreme states. 

In the samo manner as bright colours have often been 
partially transferred from the males to the females, so it has 
been with the extraordinary horns of many Lamellicom and 
some other beetles. So again, the sound-producing organs 
proper to the males of the Homoptera and Orthoptera have 
generally been transferred in a rudimentary, or even in a newly 
perfect condition, to the females; yet not sufficiently perfect to 
be of any use. It is also an interesting fact, as bearing on 
sexual selection, that the stridulating organs of certain male 
Orthoptera are not fully developed until the lost moult; and that 
the colours of certain male dragon-flies are not fully developed 
antil some little time aftfer their emergence from the pupal 
itate, and when they are ready to breed. 
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Sexual selection implies that the more attractive individuals 
ue preferred by the opposite sex; and as with insects, when 
the ^v«« differ, it is the male which, with some rare exceptions, 
is the more ipamented, and departs more from the type to 
which the specBS belongsand as it is the male which searches 
eagerly for the female, we must suppose that the females 
habitually or occasionally prefer the more beautiful males, and 
that these havo thus acquired their beauty. That the femalos 
in mbst or all the orders would have tho power of rejecting 
any particular male, is probable from the many singular con- 
trivanccs possessed by the males, such as great jaws, adheap 
cushions, spines, elongated legs, 4 c,for seizing tho female; lor 
thoso eontrijmcos show that thore is some difficulty in tho act, 
so that her concurrence would seem necessary. Judging from 
what we know of the perceptive powers and affections of 
various insects, there is no antecedent improbability in soxual 
selection having come largely into play; but wo have as yet no 
direct evidenco on this head, and somo facts aro opposed to the 
belief. Nevertheless, when wo sco many males pursuing tho 
samo female, we can hardly boliovo that tho pairing is loft to 
blind chance—that tho female exerts no choico, and is not 
influenced by tho gorgeous colours or other ornaments with 
which the male is decorated. 

If wo admit that the females of the Homoptcra and Orthoptcra 
appreciate tho musical tones of their male partners, and that the 
various instruments havo boon perfected through sexual se¬ 
lection, there is little improbability in tho femalos of other 
insects appreciating beauty in form or colour, and consequently 
in such characters having been thus gained by tho males. But 
from the circumstance of colour being so variable, and from its 
having been so often modified for tho sake of protection, it is 
difficult to decide in how largo a proportion of cases Buxual 
-election has played a part. This is uioro especially difficult in 
thoso Orders, such as Orthoptera, Hymcnoptcra, and Coleop- 
tera, in which the two sexes rarely differ much in colour; for 
we are then loft to mere analogy. With tho Coleoptera, however, 
as Jjeforo remarked, it is in tho great Lamellicorn group, placed 
by somo authors at tho head of tho Order, and in which wo 
sometimes see a mutual attachment between tho sexes, that 
wo find the males of somo species possessing weapons for soxual 
strife, others furnished with wonderful boms, many with stridu- 
lating organs, and others ornamented with splendid metallio 
tints. Hence it seems probable that^^ll these characters havo 
been gained through tho samo means, namely sexual selection. 
With butterflies wo have the best evidence, as the-males 
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sometimes take pains to display their beautiful colours; and we 
cannot believe that they would act thus, unless the display was 
of use to them in their courtship. 

When wo treat of Birds, we shall see that tffey present in 
their secondary sexual characters the closest! analogy with 
insects. Thus, many male birds are highly pugnacious, and 
some are furnished with special weapons for fighting with, their 
rivals. They possess organs which are used during the breeding- 
season for producing vocal and instrumental music. They are 
frequently ornamented with combs, horns, wattles and plumes 
C^the most diversified kinds, and are decorated with beautiful 
colours, all evidently for t&eisako of display. We shall find 
that, as with insects, both sexes in' certain groupg" are equally 
beautiful, and are equally provided with ornaments which are 
usually confined to the malo sex. In other groups both sexes 
are equally plain-coloured and unornamented. Lastly, in some 
few anomalous cases, the females are more beautiful than the 
malos. We shall often find, in the same group of birds, every 
gradation from no difference between the sexes, to an extreme 
difference. We shall see that female birds, liko female insects, 
often possess more or less plain traces or rudiments of characters 
which properly belong to the males and are of use only to them. 
The analogy, indeed, in all these respects between birds and 
insects is curiously closo. Whatever explanation applios to the 
one class probably applies to the other; and this explanation, 
as wo shall hereafter attempt to shew in further detail, is sexual 
selection. 


CHAPTER Xn. 

Secondary Sexual Characters of Fishes, Amphibians, 
and Reptiles. 

Fishes: Courtship and battles of the males—Larger sue of the females 
—Males, bright colours and ornamental appendages; other strange 
characters—Colours and appendages acquired by the males durind the 
breeding-season alone—Fishes with both sexes brilliantly coloured 
—Protective colours—The less conspicuous colours of the female cannot 
be accounted for on the principle of protection—Male fishes building 
nests, ami taking charge of the ova and young. Ampiiiimans: Dif¬ 
ferences in structure and colour between the sexes—Vocal organs. 
Reptiles : Chclonians—Crocodiles—Quakes, colours in some cases pro¬ 
tective— Lizards, battles of—Ornamental appendages—Strange dif¬ 
ferences in structure between the sexes—Colours—Sexual differences 
aliSbst as great as with bii^la. 

We have now arrived at the great sub-kingdom of the Vertebrate, 
and will commence with the lowest class, that of Fishes. The 
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males of Flagiostomous fishes (sharks, rays) and of Chimnrdd 
fishes are provided with claspers which servo to retain the 
female, like the various structures possessed by many of the 
lower animalh Besides the claspers, the males of many rays 
have clusters « strong sharp spines on their heads, and several 
rows along “ the upper outer surface of their pectoral fins.” 
The^p are present in the males of some species, which have 
other parts of thoir bodies smooth. They are only temporarily 
developed during the breeding-season; and Dr. Oiinther suspects 
that they are brought into action as prehensile organs by the 
doubling inwards and downwards of the two sides of the 
It is a remarkable fact that tlufcfcgMles and not the males of 
somo specie^ as of Itaia cldvata, have thoir backs studdod with 
largo hook-formed spines . 1 

Tho males alono of the capelin (Mallotut viUotut, one of 
Salmonidio), are provided with a ridgo of closely-set, brush-like 
scales, by tho aid of which two males, one on each side, hold the 
female, whilst she runs with great swiftness on the sandy beach, 
and there deposits her spawn . 11 The widoly distinct MomcnrUhut 
Minis presents a somewhat analogous structure. Tho male, as 
Dr. Gunther informs mo, has a cluster of stiff, straight spines, 
like those of a comb, on tho sides of tho tail; and theso in a 
specimen six inches long were nearly one and a half inches in 
lengththo female has in tho same place a cluster of bristles, 
which may lie compared with those of a tooth-brush. In 
another species, M. perunii, tho male has a brush liko that 
iwsscssed by tho female of tho lost species, whilst tho sides of 
the tail in tho fomalo aro smooth. In somo other species of tho 
same genus the tail can bo perceived to bo a little roughened in 
the male and perfectly smooth in tho female; and lastly in 
others, both sexes have smooth sides. 

Tho fnales of many fish tight for tho possession of tho females. 
Thus the male stickleback (Oastemtcus Iciurut ) has been de¬ 
scribed as “ mad with delight,” when tho fcmalo comes out of her 
hiiling-place and surveys the nest which ho has made for her. 
“ Ilu darts round her in overy direction, then to his accumulated 
“ materials for the nest, then back again in on instant; and as 
“ she does not advance ho endeavours to push her with his snout, 
“ and then tries to pull her by the tail and sido-spino to tho nest."* 

1 Varrell’s • Hint, of Britisli 1871, p. 1J9. 

fishes,’ toI, ii. 1830, pp. 417, 425, 1 See Mr. R. Warington • in- 

430. Or. Oiinther informs me that tcreating articles in ’Annals end 

the spines in R. clazata are peculiar Mag. nf Nat. Mist.’ Oct. 1852 and 

to the female. Nor. 1855. 

J1 The American Naturalist,’April 
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The males are said to be polygamiststhey are extraordinarily 
bold and pugnacious, whilst “ the females are quite pacific.” 
Their battles •'are at times desperate; "for these puny com- 
“ batants fasten tight on each'other for several seconds, tumbling 
“ over and over again, until their strength appears completely 
“ exhausted.” With the rough-tailed stickleback (G. trachurus ) 
the males whilst fighting swim round and round each other, 
biting and endeavouring to pierce each other with their raised 
lateral spines. The same writer adds, 5 “ the bite of these tittle 
“ furies is very severe. They also use their lateral spines with 
Ityich fatal effect, that I have seen one during a battle absolutely 
“ rip Iris opponent quite open, so that he sank to the bottom and 
“ died.” When a fish is conquered, “ his gallant bearing forsakes 
“ him; his gay colours fade away; and ho hides his disgrace 
“among his peaceable companions, but is for some time the 
“ constant object of his conqueror’s persecution.” 

The male salmon is as pugnacious as the little stickleback; 
and so is the male trout, as I hear from Dr. Gunther. Mr. Shaw 
saw a violent contest between two male salmon which lasted 
the whole day; and Mr. It. Buist, Superintendent of Fisheries, 
informs mo that he has often watched from the bridge at Perth 
the males driving away their rivals, whilst the females were 
spawning. The males “ are constantly fighting and tearing each 
“ other on tho spawning-beds, and many so injure each other as 
“ to cause the death of numbers, many being seen swimming near 
“ the banks of tho rivor in a state of exhaustion, and apparently 
“ in a dying Btato.” 5 Mr. Buist informs mo, that in June 1868, 
tho keeper of tho Stormontfield breeding-ponds visited the 
northern Tyno and found about 300 dead salmon, all of which 
with one oxcoptiou wero males; and ho was convinced that they 
had lost their lives by fighting. 

Tho most curious point about tho malo salmon is that during 
tho breeding-season, besides a slight chango in colour, “ tho 
“ lower jaw elongates, and a cartilaginous projection turns 
“ upwards from tho point, which, when tho jaws are closed, 
“ occupies a deep cavity betweon tho intermaxillary bones of the 
uppor jaw .” 7 (Figs. 27 and 28.) In our salmon this change of 
structure lasts only during the brooding-season; but in the 

• Noel Humphreys, ‘River Oar- experienced observer (Scrope’s * Davs 

dens,’ 18.->7. of Snlmon fishing,’ p. 60) remarks 

• Loudon’s ‘ Mag. of Nut. History,’ that like the stag, the male would, 

vol. ill. I860, p. 331. if he could, keep all other malea 

• ‘The field,* June 29th,*i867. away. 

for Mr. Shaw’s statement, see 1 Yarreli, ‘History of Britilh 
‘Edinburgh Review,’ 1843. Another Fishes,’ vol. ii. 1836, p. 10. 
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gsjmo lycaodon of N.-W. America the change, as Mr. J. K. Lead* 
believes, is permanent, and best marked in the older males which 
have previously ascended the rivers. In these*bld males the 
jaw becomes dteeloped into an immense hook-like projection, and 



Pi? 27. Head of male common salmon (Sdmo talar) during the brcrdlng-eeaion. 

[This drawing, as well as all the others In the present chapter, haee been sxecutAt 
by the well-known artist, Mr. G. Ford, from specimens in the British Museum* under 
the kind superintendence of Dr UQnther.] 

the teeth grow into regular fangs, often more than half an inch 
in length. With the European salmtfti according to Mr. Lloyd,* 
the temporary hook-like structure serves to strengthen and 

* ‘ The Naturalist in Vancouver’* * ‘ Seyndlnarian Adventure*,’ voL 
Uland,’ rol. L 1866, p. >4. L 1854, pp. 100, 104. 
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protect the jaws, when one male charges another with wonderful 
violence; b*t the* greatly developed teeth of the"' male American 
salmon may tdtompared with the tusks of many male mammals, 
and they indicate an offensive rather than a prot/btive purpose. 



The salmon is not the only fish in which the teeth differ in 
the two sexes; as this is the case with many rays. In the 
thomback (Rain davata) the adult male has sharp, pointed 
teeth, directed backward^ whilst those of the female are broad 
and flat, and form a paveinent; so that these teeth differ in the 
two sexes of the same species more than is usual in distinct 
genera of the same family. The teeth of the male become sharp 
only when he is adult: whilst young they are broad and flat 
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like those of the female. As so frequently ocean with seoondary 
' sexual characters, both sexes of some species of rays (for instance 
B. Mis), whe%adult, possess sharp pointed teeth r and- here a 
character, proper to and primarily gained by the male, appears 
to have been transmitted to ths offspring of both' sexes. The 
teeth are likewise pointed in both sexes of U. maculatu t bnt only 
when quite adult; the males acquiring them at an earlier age' 
than the females. We shall hereafter mpst with'analogous 
eases in certain birds, in which tho male acquires the plumage 
common to both sexes whei^adult, at a somewhat earlier age than 
docs the female.^ Wito other specicsof rays the males oAin whcp 
old never possess sharp teeth,gn4 cpkoquently the adults of both 
sexes are presided with brof^qfiat.teeth like those of tho young, 
and like those of the mature females of tho above-mentioned 
species. 10 As tho rays are bold, strong fend voracious fish, we 
may suspect that tho males require their sharp teeth for fighting 
with their rivals; but as they possess many^aEta.modified and 
adapted for tho prehension of tho female, it is possiblo that their 
teeth may be used for this purpose. 

In regard to sizo,M. Carbonnier 11 maintains that the female of 
almost all fishes is larger than the male; and Dr. Gunther does 
not know of a single instanco in which tho male is actually 
larger than tho femalo. With somo Cyprinodonts the male is 
not even half as largo. As in many kinds of fishes tho males 
habitually fight together, it is surprising that thoy have not 
generally bccomo larger and stronger than tho females through 
the effects of sexual selection. Tho males suffer from their 
small sizo, for according to M. Carbonnier, they aro liable to be 
devotrifed by tho females of their own species when carnivorous, 
and no doubt by other species. Increased size must bo in somo 
manner of more importance to tho females, than strength and 
size aro to tho males for fighting with other males; and this 
perhaps is to allow of the production of a vast number of ova, 

In many species tho male alone is ornamented with bright 
colours; or theso aro much brighter in tho malo than the 
female. Tho malo, also, is sometimes provided with appendagos 
which appear to be of no moro use to him for tho ordinary 
purposes of life, than aro the tail feathers to tho peacock. I am 
indebted for most of ffio following facts to the kindness of Dr. 
Gunther. There is reason to suspect that many tropical fishes 
differ sexually in colour and structure; and there are somo 
striking cases with our British fishes. The male (JaUimym us lyra 

" See Yarrell's account of tha cellentfegure, and p. *22,432. 
rays in hU'Hiat. of British Fuhea,’ " A» quoted in ‘The Fanner, 
val. ii. 18.JG, p. 41 fi, with an el- 1848, p, 309. 
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has been called the gtmmeous dragonel " from its brilliant gem- 
“ like colours." When fresh caught from the sea the body jg 
yellow of various shades, striped and spotted with vivid blue on 
the head; the dorsal fins are pale brown with dirk longitudinal 
bands; the ventral, caudal, and anal fins bemg bluish-black.- 
The female, or sordid dragonot, was considered by Linnaeus, and ' 
by many subsequent naturalists, as a distinct species; it.is of a 
dingy reddish-brown, with the dorsal fin brown and the other 



Fig. 29. CftlUonytnus lyra. Upper figure, male; lower figure, female. 

N.B. The lower figure la more reduced than th • upper. 

fins white. The sexes differ also in tho proportional size of tho 
head and month, and in tho position of the eyes ; 12 but the 
most striking difference is the extraordinary elongation in the 
male (fig. *29) of the dorsal fin. Mr. W. Saville Kent remarks 
that this " singular appendage appears from my observations 
“ of tho species in confinement, to be subservient to the same 
" end as tho wattles, cfests, end other abnormal adjuncts of 
" the male in gallinaceous birds, for the purpose of fascinating 

n ] hare drawn up thii description from Yarrell’s 1 British Fishes,’vol. i. 
1838, pp. 261 and 266. 
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" their mates.” “ The young males resemble the adult females 
in structure and colour. Throughout the genus Callionymns, 14 
the male is generally much more brightly sotted than the 
female, and in several species, not only the dorsal, but the anal 
tin is much elongated in the mares. 

The male of the Coitus scorpius, or soa-scorpion, is slendcror 
and smaller than* the female. There is also a great difference 
in colour between them. It is difficult, as Mr. Lloyd '* remarks, 
“ for affy one, who has not seen this fish during tho spawning- 
" season, when its hues aro brightest, to conccivo tho admixture 
“ of brilliant colours with which it, in other respects so W 
“ favoured, is#t that time adorned!”* Both sexes of tho Lubrut 
miltus, although very different in colour, are beautiful; tho 
male being orange with bright blue stripes, and tho female 
bright red with some black spots on the back. 



i 


rfcf 3 ". Xiphopln.rmilMt.rll. I'lirr flgurc. nial'i i-»'r fli-m.-, I.11.4K 

In tf!e very distinct faipilyof the Cyprinodontiilai- inhabitants 
cf tho fresh waters of foreign lands—the sties sometimes difler 
much in various characters. In the male of the MnUiiursiu 
I rt f the dorsal fin is greatly developed and is marked 

,;l ‘ Nature,’ Julv 187.% p. 264. " Wjdi r:*p«l t" •*!'» *"* , |’* 

" ‘Ciialngue of Acanth. Kishe* following I *i" *• 

>n the hritish Mnseum.' bv Dr. Dr. Oilnthor for information: «•« 
Gunther, 1861, pp. 168-1.31. also hi, papar on the of 

11 ‘Game Birds of Sweden,’ &c.. Central Apinioa,’ in ' Transact. 

1867, p. 466. 7jmlog. S. r. l. vi 1868, p 48b. 

o 
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with a row of large, round, ocellated, bright-coloured spots; 
whilst the same fin in the female is smaller, of a different shape, 
and marked only with irregnlarly carved brown spots. In the 
male tbo basal margin of the anal fin is also g little produced 
and dark coloured. In the male of an allied .orm, the Xipho- 
phorut Bdlerii (fig. 30), the inferior margin of the caudal fin is 
developed into a long filament, which, as I hear from Dr. Gunther, 
is striped with bright colours. This filament does not contain 
any muscles, and apparently cannot be of any direct us<>to the 
fish. As in the case of the Callionymus, the males whilst young 
''semblo the adult females in colonr and structnre. Sexual 
differences such as these jarjr be strictly compared with those 
which are bo frequent with gallinaceous birds." 

In a siluroid fish, inhabiting the fresh waters of South America, 
tho Plecoitomus barbatut 11 (fig. 31), the male has its mouth and 
inter-operculum fringed with a beard of stiff hairs, of which the 
female shows hatdly a trace. Those hairs are of the nature of 
scales. In another species of the same genus, soft flexible ten¬ 
tacles project from the front part of the head of tho malo, which 
are absent in tho female. These tentacles are prolongations ot 
the true skin, and therefore are not homologous with the stiiT 
hairs of the former speoies; but it can hardly bo doubted that 
both serve the same purpose. What this purpose may bo, it is 
difficult to conjecture; ornament does not hero seem probable, 
but wo can hardly suppose that stiff hairs and fioxiblo filaments 
can bo usoful in any ordinary way to the malos alone. In that 
strange monster, tho Chimwra monstrom, the malo has a hook¬ 
shaped bone on the top of the head, directed forwards, with its 
end rounded and coverod with sharp spines; in tho female " this 
“ crown is altogether absent,” but what its uso may be to the 
male is utterly unknown.” 

The structures as yot referred to aro permanent in the male 
after ho has arrived at maturity; but with some Blennies, and in 
another allied genus,* a crest is developed on the head of the 
male only during the breeding-season, and the body at tho same 
timo becomes more brightly-coloured. There can be little doubt 
that this crest serves ns a temporary sexual ornament, for the 
female does not exhibit a trace of it. In other species 6t the 
same genus both sexes possess a crest, and in at least ono species 

*' Dr. Gunther makes this re- Water,* July 1868, p. 377, with ,a 
mark; ‘ Catalogna of Fishes in tho figure. Many other casts could ho 
British Museum,* rol. iii. 1861, p. added of structures peculiar to the 
141. malo, of which the uses arc ncti 

” Sec Dr. Gunther on this genus, known, 
m *Proc. Zoolog. Soc,* 1868, p. 232. M Dr. Gunther, * Catalogs* of 

11 F. Buck land, in ‘ Land and Fishes,’ vol. iii. pp. 221 and 240. 
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neither sex is thus provided. In many of the Chromidss, for 
instance in Geophagus and especially in Cichla, the males, as I 
hear from Professor Agassiz,” have a conspicuous protuberance 
on the forehead, which is wholly wanting in the ifemales and in 
the young males. Professor Agassiz adds, ■>“ I have often 
" observed these fishes at the time of spawning when the pro- 
" tuberance is largest, and at other seasons when it is totally 
'• wanting, and the two sexes shew no difference whatever in the 
“ outline of the profile of the head. I never could ascertafa that 
“ it subserves any special function, and the Indians on the 

Amazon know nothing about its use.” These protuberances 
rosemblo, in their periodical pppearanco, the fleshy caruncles on 
tho heads of certain birds; but whether they serve as ornaments 
must remain at present doubtful. 

I hear from Professor Agassiz and Dr. Gunther, that the males 
of thoso fishes, which differ permanently in colour from the 
females, often become more brilliant during the breeding-season. 
This is likewise tho case with a multitude of fishes, the sexes of 
which are identical in colour at all other seasons of the year. 
The tench, roach, and perch may bo given as instances. The 
male salmon at this season is “marked on the cheeks with 
“ orongo-eoloured stripes, which give it the appearance of a 
“ Labrus, and tho body partakes of a goldon orange tinge. The 
“ females are dark in colour, and are commonly called black- 
“ fish.”“ An analogous and oven greater change takes place 
with the Snlmo eriox or bull trout; the males of the char 
(.s. umbla) are likewiso at this season rather brighter in colour 
than the females . 23 The colours of tho pike (I'.'sox nticulatut) of 
the United States, especially of tho male, become, during the 
breoding-soason, exceedingly intenso, brilliant, and iridescent . 21 
Another striking instance out of many is afforded by tho male 
stickleback (Qasteroekus leiurus), which is described by Mr. 
Warington," as being then “beautiful beyond description.” 
Tho back and eyes of the female are simply brown, and the belly 
whito. Tho eyes of tho male, on tho other hand, are " of the 
“ most splendid green, having a metallic lustre liko the green 
“ feathers of some humming-birds. The throat and belly are 
" of a bright crimson, tho back of an asby-green, aijd the dfhole 
" fish appears as though it were somewhat translucent and 

II See also 1 A Journey in Brazil,’ Mag. of Nat. Hhtory,’ vol. rl. 1841, 
by Prof, and Mrs. Agassiz, 1868, p. p. 440. 

220. 34 ‘The American Agriculturist, 

•’ Yarrell, ‘British Ki«Vu,’ vol. 1868, p. 100. 
it. 18.16, up. 10, 12, 35. » • Annals and Mag. of Nat. Hut.' 

93 W. Thompson, in ‘Annals and Got. 1862. 
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“ glowed with an internal incandescence.” After the breeding* 
reason these colours all change, the throat and bell; become of a 
paler red, the back more green, and the glowing tints subside. 

With respect to the courtship of fishes, other cases have been 
observed since tire first edition of this book appeared, besides that 
alroad; given of the stickleback. Mr. W. S. Kent sa;s that the 
male of the Labms rnixlus, which, as wo have seen, differs in 
colour from the female, makes “ a deep hollow in the sand of the 
“ tank/nnd then endeavours in the most persuasive manner to in* 

“ duco a female of the same specios to share it with him, swim- 
“ ming backwards and forwards between her and the completed* 
" nest, and plainl; exhibiting tho grc»t<$t anxiety for her to follow. 
The males ofpantharus lineatui become, during tho brooding- 
season, of deep leaden-black; thoy then rotiro from the shoal, and 
excavate a hollow as a nest. “Each malo now mounts vigilant 

guard over his respective hollow, and vigorously attacks and 
“ drives away any other fish of the samo sex. Towards his com- 
“ panions of tho opposite sex his conduct is far different; many of 
“ the latter are now distended with spawn, and these ho endeavours 
“ by all the means in his power to lure singly to his prepared 
“ hollow,and there to deposit tho myriad ova with which thoynro 
“ laden, which he then protects and guards with tho greatest care.“ 

A more striking case of courtship, as well as of display, by tho 
males of a Chinese Macropus has been givon by M. Carbontiier, 
who carefully observed theso fishes under confinement.” Tho 
males aro most beautifully coloured, more so than tho females. 
During the breeding-season thoy contend for the possession of 
the females; and, in tho act of courtship, oxpand their fins, 
which are spotted and ornamented with brightly coloured rays, 
in the same manner, according to M. Carbonnier, ns the peacock. 
They then also bound about the females with much vivacity, and 
apj)tar by “ 1’etalage do leurs vives coulenrs cherchcr it attiror 
“ l’attcntion des femellcs, lesquelles no parnissaiont indifferent** 

“ a co mandge, dies nageaient avec uno molle lentcur vers lot 
“ males ct semblaient so complairo dans lour voisinago.” After 
the mole has won his bride, ho makes a littlo disc of froth by 
blowing air and rancus out of his mouth. Ho then collects tho 
fertilifcd ova, dropped by the female, in bis mouth; and this 
caused M. Carbonnier miich alarm, as he thought that they were 
going, to bo devoured. But the male soon deposits them in tho 
disc of froth, afterwards guarding them, repairing the froth, and 
taking caffe of tho young when hatched I mention these par¬ 
ticulars because, as we shall presently mg, there aro fishes, tho 

* 'Xatnre,'Mar, 1873 p. 25. ” ‘Ball, de la Hoc. d’Accllmat.’ 

Parts, July 1869, and Jan. 1870. 
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males of which hatch their eggs in their mouths; and those who 
do not believe in the principle of gradual evolution might ask how < 
Could such a habit have originated; but the difficulty is much 
diminished when wo know that there are fishes which thus 
collect and carry the eggs; for if delayed By any cause in 
depositing them, the habit of hatching them in their mouths 
might have been acquired. 

To return to our more immediate subject. The case stands 
thus: female fishes, as far as I can learn, never willingljrtspawn 
except in the presence of the males; and the males never fertilise 
{ '"he ova except in the presence of the fomales. The males fight 
for the possession of the , females. In many species, the males 
whilst young resemble the females in colour; but when adult 
become much more brilliant, and retain their colours throughout f 
life. In other species tho males become brighter than the females 
and otherwise more highly ornamented, only during the season 
of love. The males sedulously court the females, and in ono 
cose, as we have seen, take pains in displaying their beaut; 
before them. Can it be believed that the; would thus act to no 
purpose during their courtship? And this would be the case, 
unless the females exert some choice and select those males 
which please or excite them most. If the female oxerts such 
choice, all tho above facts on the ornamentation of the males 
become at once intelligible by tho aid of sexual selection. 

Wo have next to enquire whether this view of tho bright 
colours of cortairi malo fishes having been acquired through 
sexual selection can, through tho law of the equal transmission of 
characters to both soxes, be extended to those groups in which the * 
males and females are brilliant in the same, or nearly tho samo 
degree and manner. In such a genus as Labrus, which includes 
some of the most splendid fishes in tho world—for instance, the 
Peacock Labrus ( L. pavo), dosoribed, 3 * with pardonablo exaggera¬ 
tion, as formed of polished scales of gold, encrusting lapis-lazuli, 
rubies, sapphires, emoralds, and amothysts—we may, with much 
probability, accept this belief; for we havo seen that tho sexes in 
at least one species of the genus differ greatly in colour. With 
some fishes, as with many of the lowest animals,splendid colours 
may be the direct result of the nature of their tissues and%f the 
surrounding conditions, without the aid'of selection of any kind. 
The gold-fish (Cyprinut aurattu ), judging from the analogy of 
the golden variety of the common carp, is perhaps a case in point, 
as it may owe its splendid oolours to a single abrupt variation, 
due to the conditions tc. whioh this fish has been subjected under ‘ 

n Bory de Saint Vincent, in ‘ Diet. Claes. d’Hist. Nat.* tom. ix. 1826 
p. 151. 
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confinement. It is, however, more probable that these colours 
havo been intensified through artificial selection, as this species 
has been carefully bred in China from a remote period." Under 
natural conditums it does not seem probable that beings so 
highly organise* as fishes, and which live nnder such complex 
relations, should become brilliantly coloured without suffering 
somo evil or receiving some benefit from so groat a change, and 
consequently without the intervention of natural selection. 

Wh*t, then, are we to conclude in regard to the many fishes, 
both sexes of which are splendidly coloured? Mr. Wallace* 
behoves that the species wliioh frequent roefs, where corals 
other brightlv-coloured organisms pbpund, aro brightly colonroa 
in order to ewape detection by their enomies; but according to 
my recollection they were thus rendored highly conspicuous. 
In the fresh-waters of the tropics thero aro no brilliantly- 
coloured corals or other organisms for the fishos to resemble; 
yet many specios in the Amazons are beautifully coloured, and 
many of the carnivorous Cyprinidas in India aro ornamented 
with “ bright longitudinal lines of various tints .” 51 Mr. M'Clul- 
land, in describing these fishes, goes so far as to supposo that 
“ tho peculiar brilliancy of their colours” servos as "a better 
“ mark for king-fishers, terns, and other birds which are 
“ destined to keep tho number of these fishes in chock;” but at 
tho present day few naturalists wilt admit that any animal has 
boon made conspicuous as an aid to its own destruction. It is 
possiblo that certain fishes may havo been rendered conspicuous 
in order to warn birds and beasts of prey that they were 
unpalatalilo, ns explained when treating of caterpillars; but it 
is not, I beliovo, known that any fish, at least any fresh-water 
fish, is rejected from being distasteful to fish-devouring animals. 
On tho whole, the most probablo view in regard to tho fishes, of 
which both sexes are brilliantly coloured, is that their colours 
were acquired by tho males as a sexual ornament, and were 
transferred equally, or nearly so, to tho other sex. 


" Owing to some remarks on this 
subject, made in my work ‘ On the 
Variation of Animals under Domesti- 
entiofi,' Mr. W. F. Mayers (‘ Chinese 
Notes and Queries,' Augs 1868, p. 
126) has searched the ancient 
Chinese encyclopedias. He finds 
that gold-fish were first reared in 
confinement daring the Sung Dy¬ 
nasty, which commenced A.D. 960. 
In the year 1129 these fishes 
abounded. In another place it is 
ssid that since the year 1548 there 


has been “ produced at Hangchow a 
“ variety called tho fire-fish, from its 
"intensely red colour, it Is unl- 
“ versally edmired, aud there is not 
"a household where it is not cul- 
“ tivated, in rivalry at to iti colour, 
“ and as a source of profit.” 

“ * Westminster Keriew,’ July 
1867, p. 7. 

«> • Indian Cyprinld*,' by Mr. J. 
M'Cletfcud, 4 Asiatic Researches,' 
vul. tit. part ii. 1839, p. 230. 
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We hare now to consider whether, when the male differs in t 
marked maimer from the female in colour or in other orna¬ 
ments, he alone has been modified, the variations being inherited 
by his male offspring alone; or whether the female has been 
specially modified and rendered inconspicnous 'for the sake oi 
protection, such modifications being inherited only by the 
females. It is impossible to doubt that colour, has been gained 
by many fishes as a protection: no one can examine the speckled 
upper surface of a flounder, and overlook its resemblance to the 
sandy bed of the sea on which it lives. Certain fishes, moreover, 
through the action of the nervous system, change their 
colours in adaptation to snrrqpnding objects, and that within a 
short time.® One of the most striking instances ^ver recorded 
of an animal being protected by its colour (as far as it can bo 
judged of in preserved specimens), os well as by its form, is that 
given by Dr. Gunther 88 of a pipe-fish, which, with its reddish 
streaming filaments, is hardly distinguishable from the sea-weed 
to which it clings with its prehensile tail. But the question now 
under consideration is whether the females alone have been 
modified for this object. We can see that one sex will not be 
modified through natural selection for the sake of protection 
more than the other, supposing both to vary, unless one sex is 
exposed for a longer period to danger, or has less power of 
escaping from such danger than the other; and it does not 
appear that with fishes the sexes differ in these respects. As 
far as there is any difference, the males, from being generally 
smaller and from wandering more about, are exposed to greater 
danger than the females; and yet, when the sexes differ, the 
males are almost always the more conspicuously coloured. 
The ova are fertilised immediately after being deposited; and 
when this process lasts for several days, as in the case of 
the salmon , 84 the female, during the whole time, is attended by 
the male. After the ova are fertilised they are, in most cases, 
left unprotected by both parents, so that the males and females, 
as far as oviposition is concerned, are equally exposed to danger, 
and both are equally important for the production of fertile ova; 
consequently the more or less brightly-coloured individuals of 
either sex would be equally liable to be destroyed or preserved, 
and both would have an equal influence oh the colours of their 
offspring. 

Certain fishes, belonging to several families, make nests, and 
some of them take care of their young when hatched. Both 


88 G. Pouchet, L’lnstitutjfcv. 1, 
1871, p. 134. 

88 'Proc. Zoolog. Soc.’ 1835, p. 


327, pi. xiv. and tv. 

" Tamil, ‘British Fishes,' voL 
ii. p. U 
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sexes of the bright coloured Crenilabrus masea and nulopi work 
together in building their nests with sea-weed, shells, &c.“ 
But the males of certain fishes do all the work, and afterwards 
take exclusive charge of the young. This is the case with the dull- 
coloured gobios/l in which the sexes are not known to differ in 
colour, and likewise with the sticklebacks (Gasterosteus), in which 
the males become brilliantly coloured during the spawning season. 
The male of the smooth-tailed stickleback (Q. leiurus) performs 
the duties of a nurse with exemplary care and vigilance during 
a long time, and is continually employed In gently leading back 
the young to the'nest, when they stray too far. He courageously 
drives away all enemies, including tjje females of his own speciesr 
It would indflfcd be no small relief to ftie male, if the female, after 
depositing hcr'eggs, were immediately devoured by some enemy, 
for he is forced incessantly to drive her from the nest.” 

The males of certain other fishes inhabiting South America 
and Ceylon, belonging to two distinct Orders, have the extra¬ 
ordinary habit of hatching within their mouths or branchial 
cavities, the eggs laid by the females . 88 I am informed by 
Professor Agassiz that the males of the Amazonian species 
which follow this habit, “not only are generally brighter than 
“ the females, but the difference is greater at the spawning-season 
“ than at any other time.” The species of Geophagus act in the 
same manner; and in this genus, a conspicuous protuberance 
becomes developed on the forehead of the males during the 
breeding-season. With the various species of Chromids, as 
Professor Agassiz likewise informs me, sexual differences in 
colour may be observed, “ whether they lay their eggs in the 
“ water among aquatic plants, or deposit them in holes, leaving 
“ them to come out without further care, or build shallow nests 
“ in the river mud, over which they sit, as our Pomotis does. • 
“ It ought also to be observed that these sitters are among the 
“ brightest species in their respective families; for instance, 

“ Hygrogonus is bright green, with large black ocelli, encircled 
“ with the most brilliant red.” Whether with all the species of 
Chromids it is the male alone which sits on the eggs is not 
kno^n. It is, however, manifest that the fact of the eggs being 

,J According to the observations nals and Mag. of Nat. Hist.’ Novem- 
of M. Ger-bo; see Gunther’s* Record ber 1855. 
of Zooloe. literature,’ 1865, p. » Prof. Wyman, in ‘ Proc. Boston 
194. Soc. of Nat. Hist.’ Sept. 15, 1857. 

*• Cuvier, 1 Rfcgne Animal,’ vol. Also Prof. Turner, in ‘Journal of 
j. 1829, p. 242. Anatomy and Phys.’ Nov. 1, 1866, 

" See Mr. Warington’s most p. 78. 4}r. Gunther has likewise 
interesting description of the habits described other cases, 
of the Gasterosteus leiurus, in ‘An- 

n o 
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protected or unprotected by the parents, has had little or no 
influence on the differences in colour between the sexes. It is 
further manifest, in all the cases in which the males take 
exclusive charge of the nests and young, that the destruction 
of the blighter-coloured males would be far mote influential on 
the character of the race, than the destruction of the brighter- 
coloured females; for the death of the male duping the period of 
incubation or nursing would entail the death of the young, so 
that they could not inherit his peculiarities; yet, in many of 
these very cases the miles are more conspicuously coloured than 
4jbe females. 

In most of the Lophobrapphii (Pipe-fish, Hippocampi, &c.) 
the males have either marsupial sacks or hemispherical de¬ 
pressions on the abdomen, in Vhich the ova laid' by the female 
are hatched. The males also shew great attachment to their 
young." The sexes do not commonly differ much in colour; 
but Dr. Gunther believes that the male Hippocampi are rather 
brighter than the females. The genus Solenostoma, however, 
offers a curious exceptional case, 40 for the female is much more 
vividly-coloured and spotted than the male, and she alone has a 
marsupial sack and hatches the eggs; so that the female of 
Solenostoma differs from all the other Lophobranchii in this 
latter respeot, and from almost all other fishes, in being more 
brightly-coloured than the male. It is improbable that this 
remarkable double inversion of character in the female should 
be an accidental coincidence. As the males of several fishes, 
whioh take exclusive charge of the eggs and young, are more 
brightly coloured than the females, and as here the female Sole¬ 
nostoma takes the same charge and is brighter than the male, it 
might be argued that the conspicuous colours of that sox which 
is the more important of the two for the welfare of the offspring, 
must be in some manner protective. But from the large number 
of fishes, of which the males are either permanently or period¬ 
ically brighter than the females, but whose life is not at all 
more important for the welfare of the species than that of tho 
female, this view can hardly be maintained. When we treat 
of birds we shall meet with analogous cases, where ther^ has 
been a complete inversion of the usual attributes of thu two 
sexes, and we shall then give what appears to be the probable 
explanation, namely, that the males have selected the more 
attractive females, instead of the latter having selected, in 

*• Yarrell, ‘ Hist, of British Fishes of Zanzibar,’ by Col. Playfair, 
Fishes,’ vol. ii. 1836, pp. ^9, 338. 1866, p. 137, has re-examined the 

“ Dr. Gttnther, since publishing specimens, and has given jat the 
an account of this species in ‘ The above information. 
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Accordance with the usual rule throughout the anima l kingdom, 
the more attractive males. * 

On the whole we may conclude, that with most fishes, in 
which the sexes differ in colour or in other ornamental charac¬ 
ters, the males) originally varied, with their variations trans¬ 
mitted to the same sex, and accumulated through sexual 
selection by attracting or exciting the females. In many cases, 
however, such characters have been transferred, either partially 
or completely, to the females. In other cases, again, both sexes 
have been coloured alike for the sake of protection; but in 
no instance does it appear that the female alone has had he^ 
colours or other characters specially modified for this latter 
purpose. * 9 

The last point which need be noticed is that fishes are known 
to make various noises, some of which are described as being 
musical. Dr. Dufosse, who. has especially attended to this 
subject, says that the sounds are voluntarily produced in several 
ways by different fishes: by the Motion of the pharyngeal bones 
—by the vibration of certain muscles attached to the swim- 
bladder, which serves as a resounding board—and by the vibra¬ 
tion of the intrinsic muscles of the swim-bladder. By this latter 
means the Trigla produces pure and long-drawn sounds which 
range over nearly an octave. But the most interesting case for 
us is that of two species of Ophidium, in which the males alone 
are provided with a sound-producing apparatus, consisting of 
small movable bones, with proper muscles, in connection with 
the swim-bladder . 41 The drumming of the UmbrinaB in the 
European seas is said to be audible from a depth of twenty 
fathoms; and the fishermen of Bochelle asBert “ that the males 
“ alone make the noise during the spawning-time; and that it 
“ is possible by imitating it, to take them without bait. ,,4J From 
this statement, and more especially from the case of Ophidium, 
it is almost certain that in this, the lowest class of the Verte¬ 
brate, as with so many inseots and spiders, sound-producing 
instruments have, at least in some cases, been developed through 
sexual selection, as a means for bringing the sexes together. 


** AComptes Rendus.’ Tom. xlvi. 
1858, p. 353. Tom. xlvii, 1858, p. 
916. Tom. lir. 1862, p. 393. The 
noise'wade by the Umbrinaa (Soana 
aquilti), is said by some authors to 
be more like that of a flute or organ, 
than drumming: Dr. 55outeveen, in 


the Dutch translation of this work 
(vol. ii., p. 36), gives some further 
rticulars on the sounds made by 
hes. 

« The Rev. C. Kingsley, in 
‘Nature,’ May 1870, p. 40. 
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* Amphibians. 

JJrodda .—I will begin with the tailed amphibians. The sexes 
of salamanders or newts often differ much both in colour and 
structure. In some species prehensile claws are developed on 
the fore-legs of the males during the breeding-season: and at 
this season in the male Triton palmipea the hind-feet are pro¬ 
vided with a swimming-web, which is almost completely 
absorbed during the winter; so that their feet then resemble 




Fig. 32. Triton cristatus (half natural size, from Boll’s ‘ British Reptiles 
Upper figure, male during the breeding-season; lower figure, female. 


those of the female . 43 This structure no doubt aids the male 
in his eager search and pursuit of the female. Whilst courting 
her he rapidly vibrates the end of his tail. With our common 
newts (Triton punctatua and criatatus ) a deep, much indented 
crest is developed along the back and tail of the male during the 
breeding-season, which disappears during the winter. Mr. St. 
George Mivart informs me that it is not furnished with muscles, 
and therefore cannot be used for locomotion. As during the 
season of courtship it becomes edged with bright colours, there 
can hardly be a doubt that it is a masculine ornament. In 
many species the body presents strongly contrasted, though 
lurid tints, and these become more vivid during the breeding- 
season. The male, for instance, of our common little newt 
(Triton punctatua ) is “ brownish-grey above, passing into yellow 

u Bell, ‘History of British Reptiles,’ 2nd edit. 1849, pp. 156-159. 
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“ beneath, which in the spring becomes a rich bright orange, 
“ marked everywhere with round dark spots.” • The edge of the 
crest also is then tipped with bright red or violet. The female 
is usually of a yellowish-brown colour with scattered brown 
dots, and the liwer surface is often quite plain. 44 The young 
are obscurely tinted. The ova are fertilised during the act of 
deposition, and. are not subsequently tended by either parent. 
We may therefore conclude that the males have acquired their 
strongly-marked colours and ornamental appendages through 
sexual selection; these being transmitted either, to the male 
offspring alone, or to both sexes. _ 

Anura c9 Batrachia. —With m&rfy frogs and toads the colours 
evidently serve as a protection, such as the bright green tints 
of tree-frogs and the obscure mottled shades of many terrestrial 
species. The most conspicuously-coloured toad whieh I ever 
saw, the Phryniseus nigricans , is had the whole upper surface of 
the body as black as ink, with the soles of the feet and parts of 
the abdomen spotted with the brightest vermilion. It crawled 
about the bare sandy or open grassy plains of La Plata under a 
scorchi% sun, and could not fail to catch the eye of every pass¬ 
ing creature. These colours are probably beneficial by making 
this animal known to all birds of prey as a nauseous mouthful. 

In Nicaragua there is a little frog “ dressed in a bright livery 
“ of red and blue ” which does not conceal itself like most other 
species, but hops about during the daytime, and Mr. Belt says 46 
that as soon as he saw its happy sense of security, he felt sure 
that it was uneatable. After soveral trials he succeeded in 
tempting a young duck to snatch up a young one, but it was 
instantly rejected; and the duck "went about jerking its head, 
“ as if trying to throw off some unpleasant taste.” 

With respect to sexual differences of colour, Dr. Gunther 
does not know of any striking instance either with frogs or 
toads; yet he can often distinguish the male from the female, by 
the tints of the former being a little more intense. Nor does 
he know of any striking difference in external structure between 
the sexes, excepting the prominences which become developed 
dwing the breeding-season on the front-legs of the male, by 
which he is enabled to hold the female. 47 It is surprising that 

44 Bell, * History of British Rep- sikimmensis (Dr. Anderson, 1 Proe. 
tiles,’ 2nd edit. 1849, pp. 146, 151. Zoolog. Soc,,’ 1871, p. 204) has two 

44 ’Zoology of the Voyage of the plate-like callosities on the thorax 
“ Beagle," ’ 1843. Bell, ibid. p. 49. and certain rugosities on the fingers, 

“ ‘ The Naturalist in Nicaragua,’ whig^perhaps subserve the same end 
1874, p, 321. as the above-mentioned prominences. 

41 The male alone of the Bufo 
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these animals have not aoquired more strongly-marked sexual 
characters; for though cold-blooded their - passions are strong. 
Dr. Gunther informs me that he has several times found an 
unfortunate female toad dead and smothered from having been 
so closely embraced by three or four males. Frogs have been 
observed by Professor Hoffman in Giessen fighting all day long 
during the breeding-season, and with so much violence, that one 
had its body ripped open. 

Frogs and. toads offer one interesting sexual difference, namely, 
in the musical powers possessed by the males; but to speak 
of music, when applied to the discordant and overwhelming 
sounds emitted by male bull-frogs and some other species, seems, 
according to our taste, a singularly inappropriate expression. 
Nevertheless, certain frogs sing in a decidedly pleasing manner. 
Near Hio Janeiro I used often to sit in the evening to listen to a 
number of little Hyltc, perched on blades of grass close to the 
water, which sent forth sweet chirping notes in harmony. The 
various sounds are emitted chiefly by the males during the 
breeding-season, as in the case of the croaking of our common 
frog. 48 In accordance with this fact the vocal organs of the 
males are more highly-developed than those of the femtfles. In 
some genera the males alone are provided with sacs which open 
into the larynx. 4 * For instance, in the edible frog {Sana escuUnta) 
“ the sacs are peculiar to the males, and become, when filled 
“ with air in the act of croaking, large globular bladders, stand- 
“ ing out one on each side of the head, near the comers of the 
•' mouth." The croak of the male is thus rendered exceedingly 
powerful; whilst that of the female is only a slight groaning 
noise. 60 In the several genera of the family the vocal organs 
differ considerably in structure, and their development in all 
cases may be attributed to sexual selection. 


Beptilks. 

Chdonia .—Tortoises and turtles do not offer well-marked 
sexual differences. In some species, tho tail of the male is 
longer than that of the female. In some, the plastron or lower 
surface of the shell of the male is slightly roncave in relatioii to 
the back of the female. The male of the mud-turtle of the 
United States (Chrytemyt picta) has claws on its front-feet 
twice as long as those of the female; and these are used when 

40 Bell, ‘History of Bgtish 41 J. Bishop, in ‘Todd’s Cyclop. 
Reptiles,’ 1849, p. 93; of Anat. and Phys.’ vol. iv. p. 1503 

« Bell, ibid. p. 112-114. 
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the sexes unite." 'With the huge tortoise of the Galapagos 
Islands ( Testudo nigra ) the males are said to grow to a larger 
size than the females: during the pairing-season, and at no 
other time, the male utters a hoarse bellowing noise, which can 
be heard at the distance of more than a hundred yards; the 
female, on the other hand, never uses ftr voioe." 

With the Testudo elegans of India, it is said " that the combats 
“ of the males may be heard at some distance, from the noise 
" they produce in butting against eaoh other.”® 

Crocodilia. —The sexes apparently do not differ in colour; nor 
do I know that the males fight together, though this is mp- 
bable, for some kinds make a^ prodigious display before *6 
females. *Bartram" describes tffe male alligator as striving 
to win the female by splashing and roaring in the midst 
of a lagoon, “ swollen to an extent ready to burst, with its 
“ head and tail lifted up, he spins or twirls round on the 
“ surface of the water, like an Indian chief rehearsing his feats 
of war.” During the season of love, a musky odour is emitted 
by the submaxillary glands of the crocodile, and pervades their 
haunts.® 

Ophidia. —Dr. Gunther informs me that the males are always 
smaller than the females, and generally have longer and slenderer 
tails; but he knows of no other difference in external structure. 
In regard to colour, he can almost always distinguish the male 
from the female by his more strongly-pronounced tints; thus , 
the black zigzag band on the back of the male English viper is 
more distinctly defined than in the female. The difference is 
much plainer in the rattle-snakes of N. America, the male of 
which, as the keeper in the Zoological Gardens shewed me, can at 
once be distinguished from the female by having more lurid 
yellow about its whole body. In S. Africa the Bucephalus 
capensis presents an analogous difference, for the female "is 
« never so fully variegated with yellow on the sides as the 
“male.”® The male of the Indian Dipsos cynodon, on the 
other hand, is blackish-brown, with the belly partly black, 
whilst the female is reddish or yellowish-olive, with the belly 
either uniform yellowish or marbled with black. In the Tragops 
dtspar of the same country, the male is bright green, and the 
• 

v Mr 0. J. Maynard, * The British India/ 1864, p. 7. 

American Naturalist,'Dec. 1869, p. ** ‘ Travels through Carolina, 

be., 1791, p. 128. 

“ Owen, ‘Anatomy of Verte* 
trdM,' vol. i. 1866, p. 615. 

*^Sir Andrew Smith, ‘ Zoolog. of 
S. Africa: Repcilia,’ 1849, pi. a. 


** See my ‘ Journal of Researches 
during the Voyage of the “ Beagle,”' 
1845, p. 384. 

“ Dr Glinther, ‘Reptiles of 
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female bronze-coloured.” No doubt the colours of some snakes 
are protective, as shewn by the green tints of tree-snakes, and 
the various mottled shades of the species which live in sandy 
places; but it is doubtful whether the colours of many kinds, 
for instance of the eommon English snake and viper, serve to 
conceal them; and this is still more doubtful with the many 
foreign species which are coloured with extreme glegance. The 
colours of oertain species are very different in the adult and 
young states." 

During the breeding-season the anal scent-glands of snakes are 
in gctive function;" and so it is with the same glands in lizards, 
aJlTas we have seen with the submaxillary glands of crocodiles. 
As the males of most animkls search for the females, these 
odoriferous glands probably serve to excite or charm the female, 
rather than to guide her to the spot where the male may be 
found. Male snakes, though appearing so sluggish, are amorous; 
for many have been observed orowding round the same female, 
and even round her dead body. They are not known to 
fight together from rivalry. Their intellectual powers are 
higher than might have been anticipated. In the Zoological 
Gardena they soon learn not to strike at the iron bar with which 
their cages are cleaned; and Dr. Keen of Philadelphia informs 
me that some snakes which he kept, learned after four or five 
times to avoid a noose, with which they were at first easily 
caught An excellent observer in Ceylon, Mr. E. Layard, saw" 
a cobra thrust its head through a narrow hole and swallow a 
toad. “ With this encumbrance he could not withdraw him- 
“ self; finding this, he reluctantly disgorged the precious mor- 
" sel, which began to move off; this was too much for snake 
“ philosophy to bear, and the toad was again seized, and again 
“ was the snake, after violent efforts to escape, compelled to part 
“ with its prey. This time, however, a lesson had been learnt, 
“and the toad was seized by one leg, withdrawn, and then 
“ swallowed in triumph.” 

The keeper in the Zoological Gardens is positive that certain 
makes, for instance Crotalus and Python, distinguish him from 
all other persons. Cobras kept together in the same cage 
apparently feel some attachment towards each other." e 

« 

97 Dr. A. Gunther, ‘Reptiles of brates,’rol. i. 1866, p. 615. 

British India,' Ray Soc. 1864, pp. •• ‘ Rambles in Ceylon,’ in ‘ Annals 
304, 308. and Mag. of Nat. rfist.’ 2nd series, 

** Dr. Stolicaka, ‘ Journal of yol. ix. 1852, p. 333. 

Asiatic Soc. of Bengal,’ rol. xxxix. "Dr. Gllnther, ‘Reptiles of 
1870, pp. 205, 211. A' British India,’ 1864, p. 340. 

19 Oven, ‘Anatomy of Verte- 
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It does not, however, follow because snakes have some 
reasoning power, strong passions and mutual affection, that they 
should likewise bo endowed with sufficient taste to admire 
brilliant colour^ in their partners, so as to lead to the adorn¬ 
ment of the species through sexual selection. Nevertheless, it is 
difficult to account in any other manner for the extreme beauty 
of certain species; for instance, of the coral-snakes of S. America, 
which are of a rich red with black and yellow transverse bands. 
I well remember how much surprise I felt at the beauty of the 
first coral-snake which I saw gliding across a path in Brazil. 
Snakes coloured in this peculiar manner, as Mr. Wallace statj# 
on the authority of Dr. Giinthdr^ 2 are found nowhere else 
in the world except in S. America, and here no less than four 
genera occur. One of these, Elaps, is venomous; a second and 
widely-distinct genus is doubtfully venomous, and the two 
others are quite harmless. The species belonging to these 
distinct genera inhabit the same districts, and are so like each 
other, that no one "but a naturalist would distinguish the 
« harmless from the poisonous kinds.” Hence, as Mr. Wallace 
believes, the innocuous kinds have probably acquired their 
colours as a protection, on tho principle of imitation; for they 
would naturally be thought dangerous by their enemies. The 
cause, however, of the bright colours of the venomous Elaps 
remains to bo explained, and this may perhaps be sexual 


selection. 

Snakes produce other sounds besides hissing. The deadly 
Edits carinata has on its sides some oblique rows of scales of a 
peculiar structure with serrated edges; and when this snake is 
excited, these scales are rubbed against each other, which pro¬ 
duces " a curious prolonged, almost hissing sound.” 113 With 
respect to the rattling of the rattle-snake, we have at last some 
definite information: for Professor Aughey states," that on two 
occasions, being hims elf unseen, he watched from a little distance, 
a rattle-snake coiled up with head erect, which continued to 
rattle <at short intervals for half an hour: and at last he saw 
another snake approach, and when they met they paired. 
Hence he is satisfied that one of the uses of the rattle is to bring 
the sexes together. Unfortunately he did not ascertain whether 
it was the male or the female which remained stationary and 
called for the other. But it by no means follows from the 
above fact that the rattle may not be of use to these snakes in 
other ways, as a warning to animals which would otherwise 

M ‘ Westminster Review,'July 1st, Sac.’ P- 1®®' , 

1867, p. 32. « ‘The American Naturalist,' 

M Dr. Anderson, ‘ Proc. Zoolog. 1873, p. 85. 



3 54 


The Descent of Man. 


c 


Paet U, 


attack them. Nor can I quite disbelieve the several accounts 
which have appeared of their thus paralysing their prey with fear 
Some other snakes also make a distinot noise by rapidly vibrating 
their tails against the surrounding stalks of plants ; ( and I have my¬ 
self heard this in the case of a Trigonocephalus in S. America. 

lacertilia .—The males of some, probably of many kinds oi 
lizards fight together from rivalry. Thus the' arboreal Anolii 
crintatellus of S. America is extremely pugnacious: “ During the 
“ spring and early part of the summer, two adult males rarely 
“ meet without a contest. On first seeing one another, they nod 
4fcneir heads up and down three or four times, and at the same 
“ time expanding the frill sr‘pouch beneath the throat; their 
“ eyes glisten with rage, and after waving their tails from 
“ side to side for a few seconds, as if to gather energy, they dart 
“ at each other furiously, rolling over and over, and holding 
“ firmly with their teeth. The conflict generally ends in one oi 
“ the combatants losing his tail, which is often devoured by the 
" victor.” The male of this species is considerably larger than 
the female;' 5 and this, as far as Dr. GUnther has been able to 
ascertain, is the general rule with lizards of all kinds. The 
males alone of the Cyrtodadylus rubidus of the Andaman Islands 
possesses pre-anal pores; and these pores judging from analogy 
probably serve to emit an odour." 

The sexes often differ greatly in various external characters. 
The male of the above-mentioned Anolis is furnished with a 
crest which runs along the back and tail, and can be erected at 
pleasure; but of this crest the female does not exhibit a trace. 
In the Indian Cophotit ceylanica, the female has a dorsal crest, 
though much less developed than in the male; and so it is, as 
Dr. Gunther informs me, with the females of many Iguanas, 
Chameleons, and other lizards. In some species, however, the 
crest is equally developed in both sexes, as in the Iguana tubercu- 
lata. In the genus Sitana, the males alone are furnished with a 
large throat-pouch (fig. 83), which can be folded up like a fan, 
and is coloured blue, black, and red; but theso splendid colours 
are exhibited only during the pairing-season. The female does 
not possess even a rudiment of this appendage. In the Anolis 
cristateUus, according to Mr. Austen, the throat pouch, which is 
bright red marbled with yellow, is present in the female, though 
in a rudimental condition. Again, in certain other lizards, both 
sexes are equally well provided with throat pouches. Here we 

“ Mr - N - h. Austen kept these « Stoliczka, ‘Journal of Asiatic 
animals alive for a consimrable Soc. of Beneal.’ vol. miv. 1870 u. 
time; see ‘Land and Water,’ July 166. ’ p 

1867, p. 9. 
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see with species belonging to the same group, as in so many 
previous cases, the same character either confined to the males, 
or more largely developed in them than in the females, or 
again equally developed in both sexes. The little lizards of 
the genus Draco, which glide 
through the air on their rib- 
supported parachutes, and 
which in the beauty of their 
colours baffle description, are 
furnished with skinny appen¬ 
dages to the throat “ like the 
wattles of gallinaceous birds.” 

These become erected when 
the -animal is excited. They 
occur in both sexes, but are 
best developed when the male Fig. 83. sitan* minor. Mala with the 
arrives at maturity, at which (from Gttather ’ 9 

age the middle appendage is 

sometimes twice as long as the head. Most of the species like¬ 
wise have a low crest running along the neck; and this is much 
more developed in the full-grown males, than in the females or 
young males. 87 

A Chinese species is said to live 
in pairs during the spring; “ and if 
“ one is caught, the other falls from 
“ the tree to the ground, and allows 
“ itself to be captured with impu- 
“ nity,”—I presume from despair. 48 

There are other and much more 
remarkable differences between the 
sexes of certain lizards. The male 
of Ceratophora aspara bears on the 
extremity of his snout an appendage 
half as long as the head. It is 
cylindrical, covered with scales, 
flexible, and apparently capable of 
erection: in the female it is quite Fig. 34 . cferetophor. stoddMtu 
rudimental. In a second species ffi? gurCim ‘‘ Uli lowwfi8 " re ’ 
of the same genus a terminal scale 

forms a minute horn on the summit of the flexible appendage; 

67 All the foregoing statements nificent work on the * Reptiles o! 
and quotations, in regard to Cophotis, Brifffh India/ Ray Soc. 1804, pp. 
Sitana and Draco, as well as the 122, 130, 135. 
following facts in regard to Cerato- as Mr. Swinhoe, ‘Proc., Zoolog. 
phora and Chamseleon, are from Dr. Soc.* 1870, p. 240. 

Gdnther himself, or from his mag- % 
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and in a third species (C. Stoddartii, fig. 84) the whole appen 
dage is converted into a hom, which is usually of a white 
colour, but assumes a purplish tint when the animal is excited 
In the adult male of this latter species the hom is half an inol] 
in length, but it is of quite minute size in the female and in the 
young. These appendages, as Dr. Gunther has remarked to me, 
may be compared with the combs of gallinaceous birds, and 
apparently serve as ornaments. 




Fig. 35. Chameleon bifurcus. Upper figure, male; lower figure, female 

In the genus Chamasleon we come to the acme of difference 
between the sexes. The £pper part of the skull of the male 
C. bifurcus (fig. 85), an inhabitant of Madagascar, is produced 
into two great, solid, bony projections, covered with scales like 
the rest of the head; and of this wonderful modification of 
structure the female exhibils only a rudiment. Again, in 
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Chamoeleon Oumii (fig. 36), from the West Coast o! Africa, the 
male bears on his snout and forehead three curious, horns of 
which the female has not a trace. These horns consist of’an 
excrescence of bone covered with a smooth sheath, for ming riart of 
the general integu¬ 


ments of the body, 
so that they hre 
identical in struc¬ 
ture with those of a 
bull, goat, or other 
sheath-horned ru¬ 
minant. Although 
the three horns 
differ so much in 
appearance from 
the two great pro¬ 
longations of the 
skull in C. bifurcus, 
we can hardly doubt 
that they serve the 
same general pur¬ 
pose in the economy 
of these two ani¬ 
mals. The first con- 



Flg 36. Cbanwleon Owenll. Upper figure, male 
lower figure, female. 


jecture, which will occur to every one, is that they are used 
by the males for fighting together; and as these animals are 
* very quarrelsome,® this is probably a correct view. Mr. T. W. 
Wood also informs me that he once watched two individuate of 
C. pumilue, fighting violently on the branch of a tree; they flung 
their heads about and tried to bite each other; they then rested 
for a time, and afterwards continued their battle. 

With many lizards, the sexes differ slightly in colour, the 
tints and stripes of the males being brighter and more distinctly 
define^ than in the females. This, for instance, is the case with 
the above Cophotis and with the Acanthodactylus capentia of 
S. Africa. Xn. a Cordylus of the latter country, the male is 
either much redder oi; greener than the female. In the Indian 
Calotea nigrilabris there is a still greater difference; the lips also 
of the male are black, whilst those of the female are green. In 
our common little viviparous lizard ( Zootoca vivipara) "the 
u r of the body and base of the tail in the male are 
u ™f?ht orange, spotted with black; m the female these parts 
ai e pale-greyish-green without spots.”™ We have seen that 
„" Dr. Bncholz, 1 Monatsbericht ™ Boll, ‘ History of ^British 
"SMS- Akad.* Jan. 1874, p. 78. Beptiles,\ 2nd edit. 1849, p. 40. 
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the males alone of Sitana possess a throat-pouch; and this is 
splendidly tinted with blue, black, and red. In the Proctotretus 
tenuis of Chile the male alone is marked with spots of blue, 
green, and coppery-red. 71 In many cases the males retain the 
same colours throughout the year, but in others they become 
much brighter during the breeding-season; I may give as an 
additional instance the Calotes maria, which at this season has a 
bright red head, the rest of the body being green. 72 

Both sexes of many species are beautifully coloured exactly 
alike; and there is no reason to suppose that such colours are 
Infective. No doubt with the bright green kinds which live 
in the midst of vegetation, thu colour serves to conceal them; 
and in N. Patagonia I saw a lizard (Proctotretus multimaculatus ) 
which, when frightened, flattened its body, closed its eyes, and 
then from its mottled tints was hardly distinguishable from the 
surrounding sand. But the bright colours with which so many 
lizards are ornamented, as well as their various curious appen¬ 
dages, were probably acquired by the males as an attraction, 
and then transmitted either to their male offspring alone, or to 
both sexes. Sexual selection, indeed, seems to have played 
almost as important a part with reptiles as with birds; and the 
less conspicuous colours of the females in comparison with the 
males cannot be accounted for, as Mr. Wallace believes to be the 
case with birds, by the greater exposure of the females to danger 
during incubation. 


CHAPTER Xni. 

Secondary Sexual Chasaotebs of Birds. 


Serual differences—Law of battle — Special weapons—Vocal organs — 
Instrumental music—-Love-antics and dances—Decorations, permanent 
and seasonal—Double and single annual moults—Display of ornaments 
by the males. 


Seoondary sexual characters are more diversified and con¬ 
spicuous in birds, though not perhaps entailing more important 
changes of structure, than in any other class of animals. I shall, 
therefore, treat the subject at considerable length. MuIq birds 
sometimes, though rarely, possess special weapons for fighting 


71 For Proctotretus see ‘ Zoology 
of the Voyage of the u Beagle 
Reptiles/ by Mr. Bell, p. 8—For 
the Lizards of S. Africa, see ‘Sfflotogy 
of S. Africa: Reptiles/ by Sir 
Andrew Smith, pi. 25 and 39. For 


the Indian Calotes, see * Reptiles of 
British India/ by Dr Giinther, p. 
143. r 

72 Giinther in * Proc. Zoolog. Soc.’ 
1870, p. 778, with a coloured 
fignre. 
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with each other. They charm the female by vocal or instru¬ 
mental music of the most varied kinds. They are ornamented 
by all sorts of combs, wattles, protuberances, horns, air-distended 
sacks, top-knots, naked shafts, plumes and lengthened feathers 
gracefully springing from all parts of the body. The beak and 
naked skin about the head, and the feathers are often gorgeously 
coloured. The males sometimes pay their court by dancing, or 
by fantastic antics performed either on the ground or in the air. 
In one instance, at least, the male emits a musky odour, which 
we may suppose serves to charm or excite the female; for that 
excellent observer, Mr. Bamsay, 1 says of the Australian mvuS3> 
duck (Biziiya lobatd) that “the»smell which the male emits 
“ during the summer months is confined to that sex, and in 
“some individuals is retained throughout the year; I have 
“ never, even in the breeding-season, shot a female which had 
“ any smell of musk.” So powerful is this odour during the 
pairing-season, that it can be detected long before the bird can 
be seen.* On the whole, birds appear to be the most sesthetic of 
all animals, excepting of course man, and they have nearly the 
same taste for the beautiful as we have. This is shewn by our 
enjoyment of the singing of birds, and by our women, both 
civilised and savage, decking their heads with borrowed plumes, 
and using gems which are hardly more brilliantly coloured than 
the naked skin and wattles of certain birds. In man, however, 
when cultivated, the sense of beauty is manifestly a far more 
complex feeling, and is associated with various intellectual 
ideas. 

Before treating of the sexual characters with which we are 
here more particularly eoncemed, I may just allude to certain 
differences between the sexes which apparently depend on 
differences in their habits of life; for such cases, though 
common in the lower, are rare in the higher classes. Two 
humming-birds belonging to the genus Eustephanus, which 
inhabit the island of Juan Fernandez, were long thought to be 
specifically distinct, but are now known, as Mr. Gould informs 
me, to be the male and female of the same species, and they 
diffej slightly in the form of the beak. In anothor genus of 
humming-birds ( 'Gryptu ), the beak of the male is serrated along 
the margin and hooked at the extremity, thus differing much 
from that of the female. In the Neomorpha of New Zealand, 
there is, as we have seen, a still wider difference in the form of 
the beak in relation to the manner of feeding of the two Boxes. 
Something of the same kind has beetPsbserved with the gold- 

1 ‘ Ibis,’ vol. iii. (new aeries) 1867, * Gould, ‘ Handbook to the Birds 

p. 414. of Australia/ 1805, vol. ii. p. 883. 
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finch ( Oarduelis elegant), for I am assured by Mr. J. Jenner Weir 
that the birdcatchers can distinguish the males by their slightly 
longer beaks. The flocks of males are often found feeding on 
the seeds of the teazle (Dipsacus), which they can reach with 
their elongated beaks, whilst the females more commonly feed 
on the seeds of the betony or Scrophularia. With a slight 
difference of this kind as a foundation, we can see how the beaks 
of the two sexes might be made to differ greatly through natural 
selection. In some of the above cases, however, it is possible 
that the beaks of the males may have been first modified in 
dilation to their contests with other males; and that this 
afterwards led to slightly changed habits of life. 

Law of Battle. —Almost all male birds are extremely pug¬ 
nacious, using their beaks, wings, and legs for fighting together. 
We see this every spring with our robins and sparrows. The 
smallest of all birds, namely the humming-bird, is one of the 
most quarrelsome. Mr. Gosse* describes a battle in which a 
pair seized hold of each other’s beaks, and whirled round and 
round, till they almost fell to the ground; and M. Montes de 
Oca, in speaking of another genus of humming-bird, says that 
two males rarely meet without a fierce aerial encounter: when 
kept in cages “ their fighting has mostly ended in the splitting of 
“ the tongue of one of the two, which then surely dies from 
" being unable to feed.”* With Waders, the males of the 
common water-hen ( Gallinula chloropus) “when pairing, fight 
“ violently for the females: they stand nearly upright in the 
“ water and strike with their feet.” Two were seen to be thus 
engaged for half an hour, until one got hold of the head of the 
other, which would have been killed, had not the observer 
interfered; the female all the time looking on as a quiet spec¬ 
tator. 8 Mr. Blyth informs me that the males of an allied bird 
(Oallicrex cristatus) are a third larger than the females, and are 
so pugnacious during the breeding-season, that they are kept by 
the natives of Eastern Bengal for the sake of fighting. Various 
other birds are kept in India for the same purpose, for instance, 
the bulbuls (Pycnonotua hsemorrhous) whioh “ fight with great 
“ spirit” 8 ( 

The polygamous ruff ( Machetes pugnjix, fig. 37) is notorious 
for his extreme pugnacity; and in the spring, the males, which 
are considerably larger than the females, congregate day after 


• Quoted by Mr. Gould, ‘Intro¬ 
duction to the Trochilida* 1861, 
|i. 29. 

< Gould, ibid. p. £2. 

* *W. Thompson, ‘Nat. Hist, of 


Ireland: Birds,’ vol. li. 1880, p. 
327. 

8 Jerdon, ‘Birds of India,’ 1883, 
vol. ii. p. 96. 






362 


The Descent of Man . Past IL 


instance known to me in the ease of birds, of any structure 
serving as a shield. The ruff of feathers, however, from its 
varied and rich colours probably serves in chief part as an orna¬ 
ment. Like most pugnacious birds, they seem always ready to 
fight, and when closely confined often kill each other; but 
Montagu observed that their pugnacity becomes greater during 
the spring, when the long feathers on their, necks are fully 
developed; and at this period the least movement by any one 
bird provokes a general battle. 7 Of the pugnacity of web-footed 
birds, two instances will suffice: in Guiana “ bloody fights occur 
^during the breeding-season between the males of the wild 
“ musk-duck (Cairina mosfjiq,ta ); and where these fights have 
“ occurred the river is covered for some distance with feathers.” 8 
Birds which seem ill-adapted for fighting engage in fierce con¬ 
flicts ; thus the stronger mate of the pelican drive away the 
weaker ones, snapping with their hugo beaks and giving heavy 
blows with their wings. Male snipe fight together, “tugging 
“ and pushing each other with their bills in the most curious 
" manner imaginable." Some few birds are believed never to 
fight; this is the case, according to Audubon, with one of the 
woodpeckers of the United States (Pious auratus), although “the 
" hens are followed by even half a dozen of their gay suitors.” 8 

The males of many birds are larger than the females, and this 
no doubt is the result of the advantage gained by the larger and 
stronger males over their rivals during many generations. The 
difference in size between the two sexes is carried to an extreme 
point in several Australian species; thus the male musk-duck 
(Biziura) and the male Cincloramphus cruralis (allied to our 
pipits) are by measurement actually twice as large as their 
respective females. 10 With many other birds the females are 
larger than the males; and as formerly remarked, the explana¬ 
tion often given, namely, that the females have most of the work 
in feeding their young, will not suffice. In some few cases, as 
we shall hereafter see, the females apparently have acquired 
their greater size and strength for the sake of conquering other 
females and obtaining possession of the males. 

The males of many gallinaceous birds, especially of the poly¬ 
gamous kinds, are furnished with special weapons for fignting 
with their rivals, namely spurs, which can be used with fearful 

7 Macgiltivray, ‘ Hist. Brit. i. p. 191. For pelicans and snipes, 
Birds,’ vol. iv. 1852, pp, 177-181. see vol. iii. pp. 138, 477. 

* Sir R. Schomburgk, in ‘ Journal 10 Gould, ‘ Handbook of Birds of 

of R. Geograph. Soc.' vol. iih;' 1843, Australia,’ vol. 1. p. 395, vol. ii. p. 
p. 31. 383 

• (Ornithological Biography,’vol. 
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effect. It has been recorded by a trustworthy writer 11 that in 
Derbyshire a kite struck at a game-hen accompanied by her 
chickens, when the cook rushed to the rescue, and drove his 
spur right through the eye and skull of the aggressor. The 
spur was with difficulty drawn from the skull, and as the kite 
though dead retained his grasp, the two birds were firmly 
locked together; but the cock when disentangled was very 
little injured. The invincible courage of the game-cock is 
notorious: a gentleman who long ago witnessed the brutal 
scene, told me that a bird had both its legs broken by some 
accident in the cockpit, and the owner laid a wager that if t£p 
legs could ^e spliced so that the htfd could stand upright, he 
would continue fighting. This was effected on the spot, and the 
bird fought with undaunted courage until he received his death- 
stroke. In Ceylon a closely allied, wild species, the Oallut 
Stanleyi, is known to fight desperately “in defence of his 
" seraglio,” so that one of the combatants is frequently found 
dead. 18 An Indian partridge ( Ortygomis gidaris), the male of 
which is funfbshcd with strong and sharp spurs, is so quarrel¬ 
some, “ that the scars of former fights disfigure the breast of 
“ almost every bird you kill.” 18 

The males of almost all gallinaceous birds, even those which 
are not furnished with spurs, engage during the breeding-season 
in fierce conflicts. The Capercailzie and Black-cock ( Te.trao 
urogallus and T. tetrix), which are both polygamists, have regular 
appointed places, where during many weeks they congregate in 
numbers to fight together and to display their charms before the 
females. Dr. W. Kovalevsky informs me that in Russia he has 
seen the snow all bloody on the arenas where the capercailzie 
have fought; and the black-cocks " make the feathers fly in every 
“ direction,” when several “ engage in a battle royal.” The 
elder Brehm gives a curious account of the Balz, as the love- 
dances and love-songs of the Black-cock are called in Germany. 
The bird utters almost continuously the strangest noises: “he 
“ hold^his tail up and spreads it out like a fan, he lifts up his 
“ head and neck with all the feathers erect, and stretches his 
“ wiggs from the body. Then he takes a few jumps in different 
“ directions, sometimes in a circle, and presses the under part of 
“ his beak so hard agafhst the ground that the chin feathers are 
“ rubbed off During these movements he beats his wings and 
“ turns round and round. The more ardent he grows the more 
“ lively he becomes, until at last the bird appears like a frantic 

11 Mr. Hewitt in the ‘Poultry Nat. ESt.’ vol. xiv. 1854, p. 63. 

Book by Tegetmeier,’ 1866, p. 187. “ Jerdon, ‘Birds of India,’ vol. 

A Layard, ‘ Annals and Mag. of iii. p. 574. , . 

B 2 
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“ creature.” At such times the black-cocks are so absorbed that 
they become almost blind and deaf, but less so than the caper¬ 
cailzie : hence bird after bird may be shot on the same spot, or 
even caught by the hand. After performing these antics the 
males begin to fight: and the same black-cock, ia order to prove 
his strength oyer several antagonists, will visit in the course of 
one morning several Balz-places, which remain, the same during 
successive years. 14 

The peacock with his long train appears more like a dandy 
than a warrior, but he sometimes engages in fierce contests: the 
^bv. W. Darwin Pox informs me that at some little distance 
from Chester two peacocks, became so excited whilst fighting, 
that they flew over the whole city, still engaged, until they 
alighted on the top of St. John’s tower. 

The spur, in those gallinaceous birds which are thus provided, 
is generally single; but Polyplectron (see fig. 51, p. 397) has two 
or more on each leg; and one of the Blood-pheasants (Ithaginis 
crumtus) has been seen with five spurs. The spurs are generally 
confined to the male, being represented by mere k$obs or rudi¬ 
ments in the female; but the females of the Java peacock (Pam 
muticus ) and, as I am informed by Mr. Blyth, of the small fire- 
backed pheasant (Euplocamm erythropthalmus) possess spurs. 
In Qalloperdix it is usual for the males to have two spurs, and 
for the females to have only one on each leg. u Hence spurs may 
be considered as a masculine structure, whioh has been occasion¬ 
ally more or less transferred to the females.' Like most other 
secondary sexual characters, the spurs are highly variable, both 
in number and development, in the same species. 

Various birds have spurs on their wings. But the Egyptian 
goose (Chmalopex cegyptiacus) has only “ bare obtuse knobs,” and 
these probably shew us the first steps by which true spurs have 
been developed in other species. In the spur-winged goose, 
Plectropterus gambensis, the males have much larger spurs than 
the females; and they use them, as I am informed by Mr. 
Bartlett, in fighting together, so that, in this case, the wing-spurs 
serve as sexual weapons; but according to Livingstone, (hey are 
chiefly used in the defence of the young. The Palamedea 
(fig. 88) is armed with a pair of spurs on each wing; and \hese 
are such formidable weapons, that a single blow has been known 
to drive a dog howling away. But it does not appear that the 
' spurs in this case, or in that of some of the spur-winged rails, 

14 Brehm, 4 Must. Thierleben,’ Sweden,’ &c., 1867, p. 79. 

1867, B. iv. s. 35b Somrof the 11 Jerdon, 1 Birds of India: on 
foregoing statements are taken from Ithaginis, yol. iii. p, 523; on Gano¬ 
id Lloyd, ‘The Game Birds of perdix, p. 541. 




Fig. 88. Palamedea cornuta (from Brehm), shewing the double wing-spun, and the 
filament on the head. 
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rooter. Thus in the male of our common peewit ( VaneUus cm- 
taius) the tubercle on the shoulder of the wing becomes more 
prominent during the breeding-season, and the males fight 
together. In some species of Lobiyanellus a similar tubercle 
becomes developed during the breeding-season “into a short 
“ homy spur.” In the Australian L. lobatrn both sexes have spurs, 
but these are much larger in the males than in the females. In 
an allied bird, the Roplopterusarmatus, the spurs do not increase 
in size during the breeding-season; but these birds have been 
seen in Egypt to fight together, in the same manner as our 
$ehwits, by turning suddenly in the air and striking sideways 
at each other, sometimes With fatal results. Thv / also they 
drive away other enemies. 17 

The season of love is that of battle; but the males of some 
birds, as of the game-fowl and ruff, and even the young males of 
the wild turkey and grouse, 18 are ready to fight whenever they 
meet. The presence of the female is the tetemma belli causa. 
The Bengali baboos make the pretty little males of the amadavat 
(Estrelda amandava) fight together by placing three small cages 
in a row, with a female in the middle; after a little time the two 
males are turned loose, and immediately a desperate battle en¬ 
sues. 18 When many males congregate at the same appointed 
spot and fight together, as in the case of grouse and various other. 
birds, they are generally attended by the females, 20 which after¬ 
wards pair with the victorious combatants. But in some cases the 
pairing precedes instead of succeeding the combat: thus accord¬ 
ing to Audubon, 81 several males of the Virginian goat-sucker 
(Caprimulgus virginianus) "court, in a highly entertaining 
“ manner the female, and no sooner has she made her choice, 
" than her approved gives chase to all intruders, and drives 


medea, Brehm’s ‘ Thierleben,’ B. iv. 
8 . 740. See also on this bird Azara, 
‘Voyages dans l’Amerique merid.’ 
tom. iv. 1809, pp. 179, 253. 

17 See, on our peewit, Mr. R. Carr 
m ‘Land and Water,’ Aug. 8th, 
1868, p. 46. In regard to Lobi- 
vanellus, see Jerdon’s ‘Birds of 
India,’ vol. iii. p. 647, and Gould’s 
' Handbook of Birds of Australia, 1 ’ 
vol. ii. p. 220. For the Holopterus, 
see Mr. Allen in the ‘ Ibis,’ vol. v 
1863, p. 156. 

18 Audubon, ‘ Ornith. Blognphy, 
vol. ii. p. 492; vol. i. pp. 4—137 

l * Mr. Blyth, ‘ Land and W jter, 
1867, p, 212. 


M Richardson on Tetrao umbellus 
‘ Fauna Bor. Amer.: Birds,’ 1831, 
p. 343. L. Lloyd, ‘ Game Birds of 
Sweden,’ 1867, pp. 22, 79, on the 
capercailzie and black-cock, brehm, 
however, asserts (‘ Thierleben,’ &c., 
B. iv. s. 352) that in Germany L the 
grey-hens do not generally attend 
the Balzeft of the black-cocks, but 
this is an exception to the common 
rule; possibly the hens may lie 
hidden in the surrounding bushes, 
as is known to be the case with the 
grey-hens in Scandinavia, and with 
other species in N. America. 

81 ‘ Ornithological Biography, 
vol. ii. p. 275. 
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“ them beyond his dominions.” Generally the males try to drive 
away or kill their rivals before they pair. It does not, however, 
appear that the females invariably prefer the victorions males. 
I have indeed been assured by Dr. W. Kovalevsky that the 
female capercailzie sometimes steals away with a young male 
who has not dared to enter the arena with the older cocks, in 
the same manner as occasionally happens with the does of the 
red-deer in Scotland. When two males contend in presence of 
a single female, the victor, no doubt, commonly gains his desire; 
but some of these battles are caused by wandering males trying 
to distract the peace of an already mated pair .’ 3 gp 

Even with the most pugnaciou species it is probable thatthe 
pairing does not depend exclusively on the mere strength and 
courage of the male; for such males are generally decorated with 
various ornaments, which often become more brilliant during the 
breeding-season, and which are sedulously displayed before the 
females. The males also endeavour to charm or excite their 
mates by love-notes, songs, and antics; and the courtship is, in 
many instances, a prolonged affair. Hence it is not probable 
that the females are indifferent to the charms of the opposite 
sex, or that they are invariably compelled to yield to the victorious 
males. It is more probable that the females are excited, either 
before or after the conflict, by certain males, and thus un¬ 
consciously prefer them. In -the case of Tetrao umbeUus, a good 
observer 38 goes so far as to believe that the battles of the males 
" are all a sham, performed to show themselves to the greatest 
“ advantage before the admiring females who assemble around; for 
“ I have never been able to find a maimed hero, and seldom more 
“ than a broken feather.” I shall have to recur to this subject, 
but I may here add that with the Tetrao cupido of the United 
States, about a score of males assemble at a particular spot, and 
strutting about, make the whole air resound with their extra¬ 
ordinary noises. A* the first answer from a female the males 
begin to fight furiously, and the weaker give way; but then, 
according to Audubon, both the victors and vanquished search 
for the female, so that the females must either then exert a 
•hoice, or the battle must be renewed. So, again, with one of 
the fiold-starlings #f the United States (Stumella ludoviciana) 
the males engage in fierce conflicts, " but at the sight of a female 
“ they all fly after her, as if mad ." 24 

« Bre'tnn, ‘ Thierleben,’ &<•,, B. “ Audubon's ‘Ornitholog. Bio- 
iv. 1867, p. 990. Audubon, ‘ Ornith. g»phyon Tetrao cupido, vol. ii. 
Biography,’vol. ii. p. 492. p. 492; on the Sturnus, vol. ii. p. 

’* ‘ Land and Water,’ July 25th, 219. 

1868, p. 14. 
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Vocal and instrumental music. —With birds the voice serves to 
express various emotions, such as distress, fear, auger, triumph, 
or mere happiness. It is apparently sometimes used to excite 
terror, as in the oase of the hissing noise made by some nestling- 
birds. Audubon * relates that a night-heron (Ardea nycticorax , 
Linn.) whioh he kept tame, used to hide itself when a cat 
approached, and then " suddenly start up uttering one of the 
•* most frightful cries, apparently enjoying the cat’s alarm and 
“ flight.” The common domestic cock clucks to the hen, and 
the hen to her chickens, when a dainty morsel is found. The 
i*P3> when she has laid an egg, “ repeats the same note very often, 
“ and concludes with the sixth above, which she bolds for a 
longer time; ” 88 and thus she expresses her joy. Some social 
birds apparently call to each other for aid; and as they flit from 
tree to tree, the flock is kept together by chirp answering chirp. 
During the nocturnal migrations of geese and other water-fowl, 
sonorous clangs from the van may be heard in the darkness 
overhead, answered by clangs in the rear. Certain cries serve 
as danger signals, which, as the sportsman knows to his cost, 
are understood by the same species and by others. The 
domestic cock crows, and the humming-bird chirps, in triumph 
over a defeated rival. The true song, however, of most birds 
and various strange cries are chiefly uttered during the breed¬ 
ing-season, and serve as a charm, or merely as a call-note, to the 
other sex. 

Naturalists are much divided with respect to the objeot of the 
singing of birds. Few more careful observers ever lived than 
Montagu, and he maintained that the “ males of song-birds and 
“ of many others do not in general search for the female, but, 
“ on the contrary, their business in the spring is to perch on some 
“ conspicuous spot, breathing out their full and amorous notes, 
" which, by instinct, the female knows, and repairs to the spot to 
“ choose her mate.” 87 Mr. Jenner Weir informs me that this 
is certainly the case with the nightingale. Bechstein, who kept 
birds during his whole life, asserts, “ that the female canary 
“ always chooses the best singer, and that in a state of nature 
" the female finch selects that male out of a hundred whose 
“ notes please her most.” 8 ’ There can be no doubt that birds 
closely attend to each other’s song. Mr. Weir has told me of 

” ‘ Ornithological Biograph,’ vol. vogel,’ 1840, a. 4. Mr. Harrison 
r.p. 601. Weir likewise writes to me:—“I 

8 ‘ The Hon. Daines Barrington, “ am Informed that the best singing 
‘ Philosoph. Transact.’ 1773, p. §5.2. “ males generally get a mate first, 

87 ‘ Ornithological Dictionary,’ “ when they are bred in the same 

1833, p. 475. « room.” 

*• 1 Nafurgeschichte der Stuben- 
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the case of a bullfinch which had been taught to pipe a German 
waltz, and who was so good a performer that he cost ten 
guineas; when this bird was first introduced into a room where 
other birds were kept and he began to sing, all the others, con¬ 
sisting of abou| twenty linnets and canaries, ranged themselves 
on the nearest side of their cages, and listened with the greatest 
interest to the new performer. Many naturalists believe that 
the singing of birds is almost exclusively “ the effect of rivalry 
“ and emulation,” and not for the sake of charming their mates. 
This was the opinion of Daines Barrington and White of 
Selborne, who both especially attended to this subject.® Bar¬ 
rington, however, admits that “ superiority in song give^> 
“ birds aiftamazing ascendancy (Mr others, as is well known to 
“ bird-catchers.” 

It is certain that there is an intense degree of rivalry between 
the males in their singing. Bird-fanciers match their birds to 
see which will sing longest; and I was told by Mr.Yarrellthat 
a first-rate bird will sometimes sing till he drops down almost 
dead, or according to Bechstein, 80 quite dead from rupturing a 
vessel in the lungs. Whatever the cause maybe, male birds, as 
I hear from Mr. Weir, often die suddenly during the season of 
song. That the habit of singing is sometimes quite independent 
of love is clear, for a sterile, hybrid canary-bird has been de¬ 
scribed 81 as singing whilst viewing itself in a mirror, and then 
dashing at its own image; it likewise attacked with fury a 
female canary, when put into the same cage. The jealousy 
excited by the act of singing is constantly taken advantage of by 
bird-catchers; a male, in good song, is hidden and protected, 
whilst a stuffed bird, surrounded by limed twigs, is exposed to 
view. In this manner, as Mr. Weir informs me, a man has in the 
course of a single day caught fifty, and in one instance seventy, 
male chaffinches. The power and inclination to sing differ so 
greatly with birds that although the price of an ordinary male 
chaffinch is only sixpence, Mr. Weir saw one bird for which the 
bird-catcher asked three pounds; the test of a really good 
singer being that it will continue to sing whilst the cage is 
swung round the owner’s head. 

ff hat male birds should sing from emulation as well as for 
charming the female*is not at all incompatible; and it might 
have been expected that these two habits would have concurred, 
like those of display and pugnacity. Some authors, however, 


** ‘Philosophical Transactions,’ 
1773, p. 263. White’s ‘Natural 
History of Selborne,’ 1825, vol. i. p. 
248. 


»♦ ‘ Naturgeach. der StubenvSgel,’ 
1840. s. 252. 

Bold, ‘Zoologist,’1843-44, 


p. 659. 
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argue that the song of the male cannot serve to charm the female, 
because the females of some few species, such as of the canary, 
robin, lark, and bullfinch, especially when in a state of widow¬ 
hood, as Bechstein remarks, pour forth fairly melodious strains. 
In some of these cases the habit of singing may be in part 
attributed to the females having been highly fed'and confined, 8 * 
for this disturbs all the usual functions connected with the repro¬ 
duction of the species. Many instances have already been given 
of the partial transference of secondary masculine characters to 
the female, so that it is not at all surprising that the females of 
some species should possess the power of song. It has also been 
algued, that the song of the male cannot serve as a charm, be¬ 
cause the males of certain sp8cies, for instance of th^fobin, sing 
during the autumn. 38 But nothing is more common than for 
animals to take pleasure in practising whatever instinct they 
follow at other times for some real good. How often do we see 
birds which fly easily, gliding and sailing through the air ob¬ 
viously for pleasure ? The cat plays with the captured mouse, 
and the cormorant with the captured fish. The weaver-bird 
(Ploceus), when confined in a oage, amuses itself by neatly 
weaving blades of grass between the wires of its cage. Birds 
which habitually fight during the breeding-season are generally 
ready to fight at all times; and the males of the capercailzie 
sometimes hold their Bahen or leTcs at the usual place of as¬ 
semblage during the autumn. 84 Hence it is not at all surprising 
that male birds should continue singing for their own amuse¬ 
ment after the season for courtship is over. 

As Bhewn in a previous chapter, singing is to a certain extent 
an art, and is much improved by practice. Birds can be taught 
various tunes, and even the unmelodious sparrow has learnt to 
sing like a linnet. They acquire the song of their foster 
parent*!, 88 and sometimes that of their neighbours. 88 All the 
common songsters belong to the Order of Insessores, and their 
vocal organs are much more complex than those of most other 
birds; yet it is a singular fact that some of the Insessores, such 
as ravens, crows, and magpies, possess the proper apparfitus, 87 


** D. Barrington, ‘Phil. Transact.’ 
1773, p. 262. Bechstein, ‘Stuben- 
vogel,’ 1840, s. 4. 

* This is likewise the case with 
the water-ouzel, see Mr. Hepburn 
in the ‘Zoologist,’ 1845-1846, p. 
1068. 1 
84 L, Lloyd, ‘Game BinU of 
Sweden,* 1867, p. 25. 

88 Barrington, ibid. p. 264. 


Bechstein, ibid. s. 5. 

84 Dureau de la Malle gives a 
curious instance (‘Annales des Sc. 
Nat.* 3rd series, Zoolog. tom. x. p. 
118) of some wild blackbirds in his 
garden in Paris, which naturally 
learnt a republican air from a caged 
bird. ‘ 

87 Bishop, in • Todd’s Cyclop, of 
Anat. and Phys.’ vol. iv. p. 1496 
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though they never sing, and do not naturally modulate their 
voices to any great extent. Hunter asserts “ that with the true 
songsters the muscles of the larynx are stronger in the males 
than in the females; but with this slight exception there is no 
difference in the vocal organs of the two sexes, although the 
males of most species sing so much better and more continuously 
than the females. 

It is remarkable that only small birds properly sing. The 
Australian genus Menura, however, must be excepted; for the 
Menura Alberti, which is about the size of a half-grown turkey, 
not only mocks other birds, but “ its own whistle is exceediWjjr 
“ beautiful and varied.” The mjles congregate and form “mr- 
roJorymjrplaces,” where they sinf, raising and spreading their 
tails like peacocks, and drooping their wings. 3 * It is also remark¬ 
able that birds which sing well are rarely decorated with brilliant 
colours or other ornaments. Of our British birds, excepting 
the bullfinch and goldfinch, the best songsters are plain-coloured. 
The kingfisher, bee-eater, roller, hoopoe, woodpeckers, &c., utter 
harsh cries; and the brilliant birds of the tropics are hardly ever 
songsters. 40 Hence bright colours and the power of song seem 
to replace each other. We can perceive that if the plumage did 
not vary in brightness, or if bright colours were dangerous to tho 
species, other means would be employed to charm the females; 
and melody of voice offers one such means. 

In some birds the vocal organs differ greatly in the two sexes. 
In the Tetrao cupido (fig. 89) the male has two bare, orange- 
coloured sacks, one on each side of the neck; and these are 
largely inflated when the male, during the breeding-season, 
makes his curious hollow sound, audible at a great distance. 
Audubon proved that the sound was intimately connected with 
this apparatus (which reminds us of the air-sacks on each side ot 
the mouth of certain male frogs), for he found that the sound was 
much diminished when one of the sacks of a tame bird was 
pricked, and when both were pricked it was altogether stopped. 
The female has " a somewhat similar, though smaller naked space 
“ of stin on the neck; but this is not capable of inflation.” 4 The 


” As stated by Barrington in 
‘Pmlosoph. Transact.’ 1773, p. 262. 

38 Gould, ‘ Handbook t# the Birds 
of Australia,’ vol. i. 1865, pp. 808- 
310. See also Mr. T. W. Wood in 
the ‘ Student,’ April 1870, p. 125. 

48 See remarks to this effect in 
Gould’s 1 Introduction to the Trochi- 
lidse,’ 1861, p. 22. 

41 4 The Sportsman and Naturalist 


In Canada,’ by Major W. Ross King, 
1866, pp. 144-146. Mr, T. W., 
Wood gives in the ‘Student 
(April, 1870, p. 116) an excellent 
account of the attitude and habits 
of this bird during its" courtship. 
He states that the ear-tufts or neck- 
plumfg are erected, so that they 
tneeffiver the crown of the head. 
5ee his drawing, fig. 39. 
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It seems now well made ont that the great throat pouch of 
the European male bustard (Otis tarda), and of at least four 
other species, does not, as was formerly supposed, serve to hold 
water, but is connected with the utterance during the breeding- 
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40. The Umbrella-bird or Cephalopterus ornatua male from Brehm). 

season of a peculiar sound resembling " oak.” “ A crow-like 
bifd inhabiting South America (Cephalopterui ornatus, fig. 40) is 
called the umbrella-Uird, from its immense top knot, formed of 

« The following papers have In this latter W an excellent 

been lately written on this subject: figure is given of the male Austra- 

Prot A. Newton, in the ‘Ibis,’ ban Bustard in full display with 

1862, p. 107, Dr. Cullen, ibid. 1865, tlpsack distended. It fa a singular 

P. 145 J Mr Flower, in • Proc. Zool. fact that the sack is not developed in 

Soc.’ 1865, p. 747; and Dr Murie, all the males of the same species, 

in‘Proc. ZooL Soc. 1868 p. 471. 
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bare white quills surmounted by dark-blue plumes, which it can 
elevate into a great dome no less than five inches in diameter, 
ooveringthe whole head, this bird has on its neck a long, thin, 
cylindrical fleshy appendage, which is thickly clothed with scale- 
like blue feathers. It probably serves in part as an ornament, 
but likewise as a resounding apparatus; for Mr.-Bates found 
that it is connected “ with an unusual development of the 
“ trachea and vocal organs.” It is dilated when the bird utters its 
singularly deep, loud and long sustained fluty note. The head- 
crest and neck-appendage are rudimentary in the female." 

The vocal organs of various web-footed and wading birds are 
erAordinarily complex, and differ to a certain extent in the two 
sexes. In some cases toe trsfchea is convoluted, likh*a French 
hom, and is deeply embedded in the sternum. In toe wild 
swan ( Cygnuaferus ) it is more deeply embedded in the adult male, 
than in toe adult female or young male. In the male Merganser 
the enlarged portion of toe trachea is furnished with an additional 
pair of muscles." In one of the ducks, however, namely Anas 
punctata, the bony enlargement is only a little more developed 
in the male than in toe female." But the meaning of these 
differences in the trachea of toe two sexes of the Anatids is not 
understood; for the male is not always toe more vociferous; 
thus with toe common duck, toe male hisses, whilst toe female 
utters a loud quack. 47 In both sexes of one of toe cranes (Grus 
virgo) toe trachea penetrates the sternum, but presents “certain 
" sexual modifications.” In the male of the black stork there is 
also a well-marked sexual difference in the length and curvature 
of the bronchi" Highly important structures have, therefore, in 
these cases been modified according to sex. 

It is often difficult to conjecture whether the many strange 
cries and notes uttered by male birds during toe breeding- 
season, serve as a charm or merely as a call to the female. The 
soft cooing of the turtle-dove and of many pigeons, it may be 
presumed, pleases the female. When the female of the wild 


44 Bates, 4 The Naturalist on the 
Amazons,’ 1863, vol. ii. p. 284; 
Wallace, in * Proc. Zool. Soc.’ 1850, 
p. 206, A new species, with a still 
larger neck-appendage ((?. pendu- 
tiger), has lately been discovered, 
see ‘ Ibis,’ vol. i. p. 457. 

" Bishop, in Todd’s ‘Cyclop, of 
Anat. and Phys.’ vol. iv. p. 1499. 

44 Prof. Newton, ‘Proo. Zoolog. 
8oc.’1871, p. 651. 

47 The spoonbill (Platalea) has 
its trachea convoluted into a figure 


of eight, and yet this bird (Jerdon, 
‘ Birds of India,’ vol. iii. p, 763) is 
mute; but Mr. Blyth informs me 
that the convolutions are not crn- 
stantly present, so that perhaps 
they are " now tending towards 
abortion. 

" 4 Elements of Comp. Anat.’ by 
B. Wagner, Eng. translat. 1845, p. 
111. With respect to the swan, as 
given above, Tamil's ‘Hist, of 
British Birds,’ 2nd edit. 1845, vol. 
iii. p. 193. 
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turkey utters her call in the morning, the male answers by a note 
which differs from the gobbling noise made, when with erected 
feathers, rustling wings and distended wattles, he puffs and 
struts before her. 49 The spel of the black-cock certainly serves 
as a call to the i female, for it has been known to bring four or 
five females from a distance to a male under confinement; but 
as the black-cock continues his spel for hours during successive 
days, and in the case of the capercailzie " with an agony of 
" passion,” we are led to suppose that the females whioh are 
present are thus charmed. 00 The voice of the common rook is 
known to alter during the breeding-season, and is therefore in 
some way sexual." But what shall we say about the halfl& 
screams dff for instance, some Slhds of macaws; have these 
birds as bad taste for musical sounds as they apparently have 
for colour, judging by the inharmonious contrast of tLai* bright 
yellow and blue plumage? It is indeed possible that without 
any advantage being thus gained, the loud voices of many 
birds may be the result of the inherited effects of the continued 
use of their vocal organs, when excited by the strong p»«i™m 
of love, jealousy and rage; but to this point we shall recur 
when we treat of quadrupeds. 

We have as yet spoken only of the voice, but the males of 
variqus birds practise, during their courtship, what may be called 
instrumental music. Peacocks and Birds of Paradise rattle their 
quills together. Turkey-cocks scrape their wings against the 
ground, and some kinds of grouse thus produce a buzzing sound. 
Another North American grouse, the Tetrao umbdlus, whon with 
his tail erect, his rufis displayed, “ he shows off his finery to the 
" females, who lie hid in the neighbourhood,” drums by rapidly 
striking his wings together above his back, according to Mr. ft. 
Haymond, and not, as Audubon thought, by striking them 
against his sides. The sound thus produced is compared by 
some to distant thunder, and by others to the quick roll of a 
drum. The female never drums, “ but flies directly to the place 
“ where the male is thus engaged.” The male of the Kaly- 
pheasant, in the Himalayas, "often makes a singular drumming 
“ noise with his wings, not unlike the sound produced by shaking 
" a stiff piece of clotV’ On the west coast of Africa the little 
black-weavers (Ploceus ?) congregate in a small party on the 
bushes round a small open space, and sing and glide through 

49 C. L. Bonaparte, quoted in the Sweden,’ &c., 1867, pp. 22, 81. 
‘Naturalist Library: Birds,’ vol. ‘Renner, ‘ Philosoph. Transae- 
*>v.p. 126. tio J* 1824, p. 20. 

L. Lloyd, ‘ The Qame Birds of 
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the air with quivering wings, “ which make a rapid whirring 
" sound like a child’s rattle.” One bird after another thus performs 
for hours together, but only during the courting-season. At this 
season and at no other time, the males of certain night-jars (Capri- 
mulgus) make a strange booming noise with their wings. The 
various species of wood-peckers strike a sonorous branch with 
their beaks, with so rapid a vibratory movement that “ the head 
" appears to be in two places at once.” The sound thus pro¬ 
duced is audible at a considerable distance, but cannot be 
described; and I feel sure that its source would never be con¬ 
jectured by any one hearing it for the first time. As this jarring 
fcund is made chiefly during the breeding-season, it has been 
considered as a love-song; 'but it is perhaps mofe strictly a 
love-call. The female, when driven from her nest, has been 
observed thus to call her mate, who answered in the same 
manner and soon appeared. Lastly, the male Hoopoe (Upupa 
epops) combines vocal and instrumental music; for during the 
breeding-season this bird, as Mr. Swinhoe observed, first draws 
in air, and then taps the end of its beak perpendicularly down 
against a stone or the trunk of a tree, “ when tho breath being 
“ forced down the tubular bill produces the correct sound.” If 
the beak is not thus struck against some object, the sound is 
quite different. Air is at the same time swallowed, and the 
oesophagus thus becomes much swollen; and this probably acts 
as a resonator, not only with tho hoopoe, but with pigeons and 
other birds. 5 * 

In the foregoing cases sounds are made by the aid of structures 
already present and otherwise necessary; but in the following 
cases certain feathers have been specially modified for the express 
purpose of producing sounds. The drumming, bleating, neigh¬ 
ing, or thundering noise (as expressed by different observers) 
made by the common snipe (Scolopax gallimgo) must have sur¬ 
prised every one who has ever heard it. This bird, during the 
pairing-season, flies to “ perhaps a thousand feet in height,” and 


* 2 For the foregoing facts see, 
on Birds of Paradise, Brehm, 
‘ Thierleben,’ Band iii. s. 325. On 
Grouse, Kichardson, ‘ Fauna Bor. 
Americ.; Birds,’ pp. 343 and 359; 
Major W. Ross King, ‘ The Sports¬ 
man in Canada,’ 1866, p. 156; Mr. 
Haymond, in Prof. Cox’s ‘Geol. 
Survey of Indiana,' p. 227; Audu¬ 
bon, ‘ American Ornitholog. Bio¬ 
graph.’ vol, i. p. 216. 0 <k the 
Kalij-pheasant, Jerdon, ‘ Biros of 
India,’ vol. ill p. 533. On the 


Weavers, ‘Livingstone’s Expedition 
to the Zambesi,’ 1865, p. 42'5. On 
Woodpeckers, Macgillivray, ‘Hist, 
of British Birds,’ vol. iii. 1840,£>p. 
84, 88,89, and 95. On the Hoopoe, 
Mr. Swinhoe, in ‘ Proc. Zoolog. Soc.’ 
June 23, 1863 and 1871, p. 348. 
On the Night-jar, Audubon, ibid, 
vol. ii. p. 255, and ‘ American Natu¬ 
ralist,’ 1873, p. 672. The English 
Night-jar likewise makes in the 
spring a curious noise during its 
rapid flight. 
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after zig-zagging about for a time descends to the earth in a 
curved line, with outspread tail and quivering pinions, and 
surprising velocity. The sound is emitted only during this 
rapid descent. No one was able to explain the cause, until 
M. Meves observed that on each side of the tail the outer feathers 
are peculiarly formed (fig. 41), having a stiff sabre-shaped shaft 



Fig. 41. Outer tail-feather of Scolopaz gaUlnsgo (from' Proc. Zool. Soc.’ 1858). 

with the obliquo barbs of unusual length/the outer webs being 
strongly bound together. He found that by blowing on these 
feathers, or by fastening them to a long thin stick and waving 
them rapidly through the air, he could reproduce the drumming 
noise made by the living bird. Both sexes are furnished with 
theso feathers, but they are generally larger in the male than 

in the female, and emit a _ 

deeper note. In some M 

species, as in S. feenata 

(fig, 42), four feathers, p| g 4J Outer tail-feather of Scolopa* frcoata, 

and in 8. javensis (fig. 4d), 

no less than eight on each 

side of the tail are greatly 

modified. Different tones 

are emitted by the feathers Fig. 43 . outer taii-feither of Scoiopau javeusis. 

of the different species 

when waved through the air; and the Scolopax Wilionii of the 
United States makes a switching noise whilst descending rapidly 
to the earth. 53 

In the male of the Chamcepetes unicolor (a large gallinaceous 
bird of America) the first primary wing-feather is arched towards 
the tip and is much more attenuated than in the female. In an 
allied bird, the Penelope nigra, Mr. Salvin observed a male, which, 
whilst it flew downwards “ with outstretched wings, gave forth 
“ a kind of crashing rushing noise,” like the falling of a tree. 64 

"See M. Meves’ interesting “ Mr. Salvin, in ‘Proc. Zool. 
paper in <P r0 c. Zool. Soc.’ 1858, p. Soc.’ 1S67, p. 160. I am much to- 
199. For the habits of the snipe, debteFto this distinguished orni- 
Macgilliyray, ‘Hist. British Birds,’ thologist for sketches of the feathers 

vol. iv. p. 371 , F or the American of the Chamepetes, and for, other 
snipe, Capt. Blakiston. ‘ Ibis.’ vol. v. information. 

1863, p, 131. ^ « 
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The male alone at one of the Indian bustards (Sypheotides 
awritus) has its primary wing-feathers greatly acuminated; and 


the male of an allied species i 



Fig. 44. Primary wing-feather of a 
Humming-bird, the Sdatphomt oZo- 
tycercus (from a sketch by Mr. Sal- 
vin). Upper figure, that of male; 
lower figure, corresponding feather 
of female. 


i known to make a humming noise 
whilst courting, the female." In 
a widely different group of birds, 
namely Humming-birds, the males 
alone of certain kinds have either 
the shafts of their primary wing- 
feathers broadly dilated, or the 
webs abruptly excised towards 
the extremity. The male, for in¬ 
stance, of Selasphorut platycercus, 
when adult, has the first primary 
wing-feather (fig. 44), thus excised. 
Whilst flying from flower to flower 
he makes “ a shrill, almost whist¬ 


ling noise;”** but it did not appear to Mr. Sabin that the noise 
was intentionally made. 


Lastly, in several species of a sub-genus of Fipra or Manakin, 
the males, as described by Mr. Sclater,have their secondary wing- 
feathers modified in a still more remarkable manner. In the 
brilliantly-coloured P. ddiciota the first three secondaries are 
thick-Btemmed and curved towards the body; in the fourth and 
fifth (fig. 45, a) the change is greater; and in the sixth and 
seventh (i, e) the shaft “ is thickened to an extraordinary degree, 
" forming a solid homy lump.” The barbs a’so are greatly 
changed in shape, in comparison with the corresponding feathers 
(d, e, /) in the female. Even the bones of the wing, which 
support these singular feathers in the male, are said by Mr. 
Eraser to be much thickened. These little birds moke an 
extraordinary noise, the first “sharp note being not unlike the 
" crack of a whip.” 51 

The diversity of the sounds, both vocal and instrumental, 
made by the males of many birds during the breeding-season, 
and the diversity of the means for producing such sounds, 
are highly remarkable. We thus gain a high idea ofetheir 
importance for sexual purposes, and arc reminded of the con¬ 
clusion arrived at as to insects. .It is not difficult to imagine 
the steps by which the notes of a bird, primarily t^sed as a 
mere call or for some other purpose, might have been improved 


** Jordon, ‘ Birds of Indft,’ vol. * 7 Sclatsr, in 1 Proe. Zool. Soc.’ 
iii. pp. 818, 621. 1860, p. 00, and in ‘Ibis,’ vol. iv. 

'* Gould, ‘Introduction to tha 1862, p. 175. Also Salvia, in 
Trochilidee,’ 1861, p. 49. Salvin, ‘ Ibis,’ 1860, p. 37. 

‘Proc. Zoolog, Soc.’ 1867, p. 160. 
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Mo a melodious love song. In the case of the 
feathers, by which the drumming, whistling, or roaring noises 
are produced, we know that some birds during their courtship 
flutter, shake, or rattle their unmodified feathers together; and 



d e f 


ri&AS. Secondary wing-feathers of Pipra ddiciou (from Mr. Sclater, Is ‘ Proe. ZooL 
ooc. 1860). The three upper feathers, a, b, c, from the male; the three lower corre- 
spondiog feathers, d, e, f, fram the female. 

? a 11 ? “*"> secondary wing-feather of male and female, upper surface, 

o ana e, sixth secondary, upper surfeoer o and/, seventh secondary, lower surface. 

if the females were led to select the best performers, the males 
which possessed the strongest or thickest, or most attenuated 
feathers, situated on any part of ute body, would be the 
most successful; and thus by slow degrees the feathers might be 
modified to almost any extent. The females, of course? would 
not notice eaoh slight successive alteration in sjiape, but only 
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the sounds thus produced. It is a curious fact that in the same 
class of animals, sounds so different as the drumming of the 
snipe’s tail, the tapping of the woodpecker’s beak, the harsh 
trumpet-like cry of certain water-fowl, the cooing of the turtle¬ 
dove, and the song of the nightingale, should all be pleasing to 
the females of the several species. But we must not judge of the 
tastes of distinct species by a uniform standard; nor must we 
judge by the standard of man’s taste. Even with man, we 
should remember what discordant noises, the beating of tom¬ 
toms and the shrill notes of reeds, please the ears of savages. 
r ■ 8. Baker remarks, 68 that “ as the stomach of the Arab prefers 
“ the raw meat and reeking l-'rer taken hot from the.animal, so 
" does his ear prefer his equally coarse and discordant music to 
" all other.’* 

Love-Antics and Vances .—The curious love gestures of some 
birds have already been incidentally noticed; so that little need 
here be added. In Northern America, large numbers of a grouse, 
the Tetrao phasianellus, meet every morning during the breeding- 
season on a selected level spot, and here they run round and 
round in a circle of about fifteen or twenty feet in diameter, sc 
that the ground is worn quite bare, like a fairy-ring. In these 
Partridge-dances, as they are called by the hunters, the birds 
assume the strangest attitudes, and run round, some to the left 
and some to the right. Audubon describes the males of a heron 
(Arc/ea herodias ) as walking about on their long legs with great 
dignity before the females, bidding defiance to their rivals. With 
one of the disgusting carrion-vultures (Cathartes jota) the same 
naturalist states that ’’the gesticulations and parade of the 
“ males at the beginning of the love-season are extremely 
" ludicrous.” Certain birds perform their love antics on the wing, 
as we have seen with the black African weaver, instead of on the 
ground. During the spring our little white-throat (Sylvia 
cinerea ) often rises a few feet or yards in the air above some 
bush,and “flatters with a fitful and fantastic motion, singing all 
“ the while, and then drops to its perch.” The great English 
bustard throws himself into indescribably odd attitudes whilst 
courting the female, as has been figured by Wolf. An allied 
Indian bustard (Otis bengalensis) at such'Himes “rises perpen- 
“ dicularly into the air with a hurried flapping of his wings, 
“ raising his crest and puffing out the feathers of his neck and 
“ breast, and then drops to the groundhe repeats this 
manoeuvre several time^ .at the same time humming in a 
peculiar tone. Such females as happen to be near “ obey this 
•* * The Nile Tributaries of Abyssinia,’ 1887, p. 203. 
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“ saltatory summons,” and when they approach he trails his 
wings and spreads his tail like a turkey-cock. 1 ® 

But the most curious case is afforded by three allied genera of 
Australian birds, the famous Bower-birds,—no doubt the co- 
descendants of (tome ancient species which first acquired the 
strange instinct of constructing bowers for performing their 
love-antics. The bowers (fig. 46), which, as we shall hereafter 
see, are decorated with feathers, shells, bones, and leaves, are 
built on the ground for the sole purpose of courtship, for their 
nests are formed in trees. Both sexes assist in the erection of 
the bowers, but the male is the principal workman. So strong 
is this instruct that it is practised? finder confinement, and MrT 
Strange has described 80 the habits of some Satin Bower-birds 
which he kept in an aviary in New South Wales. “ At times 
“ the male will chase the female all over the aviary, then go to 
“ the bower, pick up a gay feather or a large leaf, utter a curious 
“ kind of note, set all his feathers erect, run round the bower and 
“ become so excited that his eyes appear ready to start from his 
“ head; he continues opening first one wing then the other, 
“ uttering a low, whistling note, and, like the domestic cock, 
“ seems to be picking up something from the ground until at 
“last the female goes gently towards him." Captain Stokes has 
described the habits and “ play-houses ” of another species, the 
Great Bower-bird, which was seen “amusing itself by flying 
“ backwards and forwards, taking a shell alternately from each 
“ side, and carrying it through the archway in its' mouth.” 
These curious structures, formed solely as halls of assemblage, 
where both sexes amuse themselves and pay their court, must 
cost the birds much labour. The bower, for instance, of the 
Fawn-breasted species, is nearly four feet in length, eighteen 
inches in height, and is raised on a thick platform of sticks. 


Decoration .—I will first discuss the cases in which the males 
are ornamented either exclusively or in a much higher degree 
than the females, and in a succeeding chapter those in which 
both sexes are equally ornamented, and finally the rare cases in 
wbjch the female is somewhat more brightly-coloured than the 


69 For Tetrao phasiaHellus, sea 
Richardson, 4 Fanna, Bor. America,’ 
p. 361, and for farther particulars 
Capt. Blakiston, ‘ Ibis,’ 1863, p. 125. 
For the Cathartes and Ardea, Au¬ 
dubon, ‘ Ornith. Biography,’ vol. ii. 
p. 51, and vol. iii. p. 89. On the 
White-throat, Macgillirray, 4 Hist. 
British Birds,’ vol. ii. p. 354. On 


the Indian Bustard, Jerdon, 4 Birds 
of India,’vol. iii. p. 618. 

99 Gould, 4 Handbook to the Birds 
of Australia,’ vol. 1 . pp. 444, 449, 
455. The bower of the Satin 
Bower-bird may be seen in the 
Zoowfical Society’s Gardena, Re¬ 
gent’s Park. 
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male; 4s with the artificial ornaments used by savage and 
civilised men, so with the natural ornaments of birds, the head 4 
is the chief seat of decoration.' 1 The ornaments, as mentioned 
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at the commencement of this chapter, are wonderfully diver¬ 
sified. The plumes on the front or back of the head consist of 
variously-shaped feathers, sometimes capable of erection or 
expansion, by which their beautiful colours are fully displayed. 
Elegant ear-tufts (see fig. 39, ante) are occasionally present. 
The head is sometimes covered with velvety down, as with the 
pheasant; or is naked and vividly coloured. The throat, also, is 
sometimes ornamented with a beard, wattles, or caruncles. Such 
appendages are generally brightly-coloured, and no doubt serve 
as ornaments, though not always ornamental in our eyes; for 
whilst the male is in the act of courting the female, they oftem 
swell and^ssume vivid tints, as in the male turkey. At sue® 
times the fleshy appendages about the head of the male Tragopan 
pheasant ( Ceriornis Temminckii) swell into a largo lappet on the 
throat and into two horns, one on each side of the splendid 
top-knot; and these are then coloured of the most intense blue 
which I have ever beheld. 6 * The African hombill ( Bucorax 
abymnicus) inflates the scarlet bladder-like wattle on its neck, 
and with its wings drooping and tail expanded “ makes quite a 
“ grand appearance.” 4 ” 1 Even the iris of the eye is sometimes 
more brightly-coloured in the male than in the female; and this 
is frequently the case with the beak, for instance, in our common 
blackbird. In Buceroi corrugatus, the whole beak and immense 
casque are coloured more conspicuously in the male than in the 
female; and “the oblique grooves upon the sides of the lower 
“ mandible are peculiar to the male sex.” 66 

The head, again, often supports fleshy appendages, filaments, 
and solid protuberances. These, if not common to both sexes, 
are always confined to the males.. The solid protuberances have 
been described in detail by Dr. W. Marshall, 66 who shews that 
they are formed either of cancellated bone coated with skin, or 
of dermal and other tissues. With mammals true horns are 
always supported on the frontal bones, but with birds various 
bones have been modified for this purpose; and in species of the 
same group the protuberances may have cores of bone, or be 
quite destitute of them, with intermediate gradations connecting 
these two extremes. Hence, as Dr. Marshall justly remarks, 
variations of the most different kinds have served for the 
development through* sexual selection of these ornamental 
appendages. Elongated feathers or plumes spring from almost 

M See Dr. Murie’s account with 66 1 Land and Water/ 1868, p. 
coloured figures in ‘ Proc. Zoolog. 217. 

Sot.' 1872, p. 730. •••Jeberdie Sch'Adelhocker,’ &C., 

66 Mr. Monteiro, ‘ Ibis,’ vol. iv. * Niederlaadiachen Archiv filr Zoo- 
1862, p. 339. logic,’ B. I. Heft. 2, 1872. 
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every pert of the body. The feathers on the throat and breast 
are sometimes developed into beautiful ruffe and collars. The 
tail-feathers are frequently increased in length; as we see in the 
tail-coverts of the peacock, and in the tail itself of the Argus 
pheasant With the peacock even the bones of the tail have 
been modified to support the heavy tail-coverts. 68 The body of 
the Argus is not larger than that of a fowl j yet the length from 
the end of the beak to the extremity of the tail is no less than 
five feet three inches, 67 and that of the beautifully ocellated 
secondary wing-feathers nearly three feet In a small African 
(™j 5 ht-jar ( Gometornis vexillarius ) one of the primary wing- 
feathers, during the breeding-season, attains a length^pf twenty- 
six inches, whilst the bird itself is only ten inches in length. In 
another closely-allied genus of night-jars, the shafts of the elon¬ 
gated wing-feathers are naked, except at the extremity, where 
there is a disc. 66 Again, in another genus of night-jars, the 
tail-feathers are even still more prodigiously developed. In 
general the feathers of the tail are more often elongated than 
those of the wings, as any great elongation of the latter impedes 
flight. We thus see that in closely-allied birds ornaments of 
the same kind have been gained by the males through the 
development of widely different feathers. 

It is a curious fact that the feathers of species belonging to 
very distinct groups have been modified in almost exactly the 
same peculiar manner. Thus the wing-feathers in one of the 
above-mentioned night-jars are bare along the shaft, and ter¬ 
minate in a disc; or are, as they are sometimes called, spoon or 
racket-shaped. Feathers of this kind occur in the tail of a 
motmot ( Kumnmota superciliarit ), of a king-fisher, finch, hum¬ 
ming-bird, parrot, several Indian drongos (Dicrurus and Edolius, 
in one of which the disc stands vertically), and in the tail of 
certain birds of paradise. In these latter birds, similar feathers, 
beautifully ocellated, ornament the head, as is likewise the case 
with some gallinaceous birds. In an Indian bustard ( Sypheotidet 
auritus ) the feathers forming the ear-tufts, which are abo^t four 
inches in length, also terminate in discs. 66 It is a most singular 
fact that the motmots, as Mr. Salvin has clearly shewn,™ give to 
their tail feathers the racket-shape by biting off the barbs, 
and, further, that this continued mutUStion has produced a 
certain amount of inherited effect. 

66 Dr. W. Marshall, ‘ liter den Vog- 1864, p. 114. Livingstone, 1 Expedi- 
elsohwanx,’ ibid. B. L Heft 2,1872. tion to the Zambesi,’ 1865, p. 66. 

«’ Jardine’s ‘Naturalist lively: •• Jerdon, ‘Birds of India,’ vol. 

Birds,’ toI. xiv. p. 166. iii- p. 620. 

*» sdater, in the ‘Ibis,’ vol. vi. ’• ‘Proc.Zoolog.Soo.’1873,p.429 
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Again, the barbs of the feathers in various widely-distinet 
birds are filamentous or plumose, as with some herons, ibises 
birds of paradise, and Gallinacem. In other cases the barto 
disappear, leaving the shafts bare from end to end; and these in 
the tail of the Paradisea apoda attain a length of thirty-four 
inches: 71 in P. Papuana (fig. 47) they are much shorter and 
thin. Smaller feathers when thus denuded appear like bristles, 
as on the breast of the turkey-cock. As any fleeting fashion in 
dress comes to be admired by man, so with birds a change of 
almost any kind in the structure or colouring of the feathers in 
the male appears to have been admired by the female. 
fact of thfi feathers in widely djptinct groups, having been 
modified in an analogous manner, no doubt depends primarily 
on all the feathers having nearly the same structure and manner 
of development, and consequently tending to vary in the same 
manner. We often see a tendency to analogous variability in 
the plumage of our domestic breeds belonging to distinct 
species. Thus top-knots have appeared in several species. In 
an extinct variety of the turkey, the top-knot consisted of bare 
quills surmounted with plumes of down, so that they somewhat 
resembled the racket-shaped feathers above described. In 
certain breeds of the pigeon and fowl the feathers are plumose, 
with some tendency in the shafts to be naked. In the Sebas¬ 
topol goose the scapular feathers are greatly elongated, curled, 
or even spirally twisted, with the margins plumose. 72 

In regard to colour hardly anything need here be said, for 
every one knows how splendid are the tints of many birds, and 
how harmoniously they are combined. The colours are often 
metallic and iridescent. Circular spots are sometimes sur¬ 
rounded by one or more differently shaded zones, and axe thus 
converted into ocelli. Nor need much be said on the wonderful 
difference between the sexes of many birds. The common 
peacock offers a striking'instance. Female birds of paradise 
are obscurely coloured and destitute of all ornaments, whilst the 
males are probably the most highly decorated of all birds, and 
in so fiiany different ways, that they must be seen to be appre¬ 
ciated. The elongated and golden-orange plumes which spring 
froiff beneath the wings of the Paradise a apoda, when vertically 
erected and made to vibrate, are described as forming a sort of 
halo, in the centre of which the head “ looks like a little emerald 
" sun with its rays formed by the two plumes.” 73 In another 

71 Wallace, in ‘ Annnk and Mag. 72 See my work on ‘The Variation 
of Nat. Hist,’ vol. * 1 . 1857, p. .416 of Auipals and Plante under Domee- 

and in his * Malay Archipelago, tication,* vol. i. pp. 289, 293. 

vol. ii. 1869. p. 390. 75 Quoted from M. de Lafresnaye 

8 * 
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most beautiful species the head is bald, “ and of a rich.-eobalt 
“ blue, crossed by several lines of black velvety feathers.” 74 



in 1 Annals and Mag. of Nat. Hist.' ‘Malar Archipelago.’ 
vol. xiii. 1854, p. 157: see also Mr. H Wallace, ‘ The Malay Archi- 
Wallace’a much fhller account in pelago,’ rol. ii. 1889, p. 405. 

vol. a. 1857, p. 419, and in his 
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Male' humming-birds (figs. 48 and 49) almost vie with birds of 
paradise in their beauty, as every one will admit who has seen 
Mr. Gould’s splendid volumes, or his rich collection. It is very 
remarkable in how many different ways these birds are orna¬ 
mented. Almost* every part of their plumage has been taken 
advantage of, and modified; and the modifications have been 
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carried, as Mr. Gould shewed me, to a wonderful extreme in 
some species belonging to nearly every sub-group. Such cases 
are curiously like those which we see in our &ncy breeds, 
reared by man for the sake of ornament: certain individuals 
originally varied in one character, and other individuals of the 
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same species in other characters; and these have been seized on 
by man and much augmented—as shewn by the tail of the fan¬ 
tail-pigeon, the hood of the jacobin, the beak and wattle of the 
carrier, and so forth. The sole difference between these cases is 
that in the one, the result is due to man’s selection, whilst in 
the other, as with humming-birds, birds of paradise, &c., it is 
due to the selection by the females of the more beautiful males. 

I will mention only one other bird, remarkable from the ex¬ 
treme contrast in colour between the sexes, namely the famous 
bell-bird (Ohamorhynchus niveus ) of S. America, the note of 
which can be distinguished at the distance of nearly three mile^ 
and astonishes everyone when first hearing it. The male is 
pure white, whilst the female is dusky-green; and white is a 
very rare colour in terrestrial species of moderate size and in¬ 
offensive habits. The male, also, as described by Waterton, 
has a spiral tube, nearly three inches in length, which rises from 
the base of the beak. It is jet-black, dotted over with minute 
downy feathers. This tube can be inflated with air, through a 
communication with the palato; and when not inflated hangs 
down on one side. The genus consists of four species, the males 
of which are very distinct, whilst the females, as described by 
Mr. Sclater in a very interesting paper, closely resemble each 
other, thus offering an excellent instance of tho common rule 
that within the same group the males differ much more from 
each other than do the females. In a second species (JO. nudi- 
collis ) the male is likewise snow-white, with the exception of a 
large space of naked skin on tho throat and round the eyes, 
which during the breeding-season is of a fine green colour. In 
a third species (G'. trimrunculatus) the head and neck alone of 
the male are white, the rest of the body being chesnut-brown, 
and the male of this species is provided with three filamentous 
projections half as long as the body—one rising from the base 
of the beak, and the two others from the comers of the mouth.” 

The coloured plumage and certain other ornaments of the 
adult pales aro either retained for life, or are periodically re¬ 
newed during the summer and breeding-season. At this same 
season the beak and naked skin about the head frequently 
change colour, as with some herons, ibises, gulls, one of the 
bell-birds just noticed,*&c. In the white ibis, the cheeks, the 
inflatable skin of the throat, and the basal portion of the beak 
then become crimson. 75 In one of the rails, Oallicrex cristatus, a 

™ Mr. Sclater, ‘ Intellectual Ob- plate, in the ‘ Ibis,’ 1865, p. 90. 
server,’ Jan. 1867. ‘Waterton’s 75 ^and and Water,’ 1867, p. 
Wanderings,’ p. 118. See also Mr. 394. 

Salvin’* interesting paper, with a 
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large red caruncle is developed during this period on the head 
of the male. So it is with a thin horny crest on the beak of 
one of the pelicans, P. erythrorhynchus; for after the breeding- 
season, these homy crests are shed, like horns from the heads 
of stags, and the shore of an island in a lake in Nevada was 
found covered with these curious exuviae.” 

Changes of colour in the plumage according to the season 
depend, firstly on a double annual moult, secondly on an actual 
change of colour in the feathers themselves, and thirdly on their 
dull-coloured margins being periodically shed, or on these three 
•Processes more or less combined. The shedding of the de- 
ciduary margins may be compared with the sheddK.g of their 
down by very young birds; for the down in most cases arises 
from the summits of the first true feathers. 78 

With respect to the birds which annually undergo a double 
moult, there are, firstly, some kinds, for instance snipes, swallow- 
plovers (Glared®), and curlews, in which the two sexes resemble 
each other, and do not change colour at any season. I do not 
know whether the winter plumage is thicker and warmer than 
the summor plumage, but warmth seems the most probable end 
attained of a double moult, where there is no change of colour. 
Secondly, there are birds, for instance, certain species of Totaaus 
and other Grallatores, the sexes of which resemble each other, 
but in which the summer and winter plumage difior slightly in 
colour. The difference, however, in these cases is so small that 
it can hardly be an advantage to them; and it may, perhaps, 
be attributed to the direct action of the different conditions to 
whioh the birds are exposed during the two seasons. Thirdly, 
there are many other birds the sexes of which are alike, but 
which are widely different in their summer and winter plumage. 
Fourthly, there are birds, the sexes of which differ from each 
other in colour; but the females, though moulting twice, retain 
the same colours throughout the year, whilst the males undergo a 
change of colour, sometimes a great one, as with certain bustards. 
Fifthly and lastly, there are birds the sexes of which differ from 
each other in both their summer and winter plumage; but the 
male undergoes a greater amount of change at each recurrent 
season than the female—of which the ruff {Machetes pup-tax) 
offers a good instance. 

With respect to the cause or purpose of the differences in 
colour between the summer and winter plumage, this may in 
some instances, as with the ptarmigan, 78 serve during both 

” Mr. D. G. Elliot, id®Proc. edited by P L. Solater. Ray Soc. 
iiool. Soc.’ 1869, p. 589. 1867, p 14. 

” Jiitzsch'a ‘ Pterylography,’ ” The brown mottled eummel 
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seasons as a protection. When the difference between the two 
plumages is slight, it may perhaps be attributed, as already 
remarked, to the direct action of the conditions of life. But 
with many birds there can hardly be a doubt that the summer 
plumage is ornamental, even when both sexes are alike. We 
may conclude that this is the case with many herons, egrets, 
&o., for they acquire their beautiful plumes only during the 
breeding-season. Moreover, such plumes, top-knots, &o., though 
possessed by both sexes, are occasionally a little more developed 
in the male than in the female; and they resemble the plumes 
and ornaments possessed by the males alone of other birds. 
is also kijpwn that confinement, |jy affecting the reproductive 
system of male birds, frequently checks the development of their 
secondary sexual characters, but has no immediate influence 
on any other characters; and I am informed by Mr. Bartlett 
that eight or nine specimens of the Knot (Tringa canutus ) re¬ 
tained their unadorned winter plumage in the Zoological Gardens 
throughout the year, from which feet wo may infer that the 
summer plumage though common to both sexes partakes of the 
nature of the exclusively masculine plumage of many other 
birds.” 

Prom the foregoing facts, more especially from neither sex of 
certain birds changing colour during either annual moult, or 
changing so slightly that the change can hardly be of any service 
to them, and from the females of other species moulting twice 
yet retaining the same colours throughout the year, we may 
conclude that the habit of annually moulting twice has not 
been acquired in ordor that the male should assume an orna¬ 
mental character during the breeding-season; but that the 
doublo moult, having been originally acquired for some distinct 
purpose, has subsequently been taken advantage of in certain 
cases for gaining a nuptial plumage. 

It appears at first sight a surprising circumstance that some 
closely-allied species should regularly undergo a double annual 


plumage of the ptarmigan is of as 
much importance to it, as a pro¬ 
tection, as the white winter plu¬ 
mage; for in Scandinavia, during 
the spring, when the "snow has 
disappeared, this bird is known to 
suffer greatly from birds of prey, 
before it has acquired its summer 
dress: see Wilhelm von Wright, in 
Lloyd, ‘Game Birds of Sweden,’ 
1867, p. 125. 

48 In regard to the previous 


statements on moulting, see, on 
snipes, &c., Macgillivray, ‘ Hist. 
Brit. Birds,’ vol. iv. p. 371; on 
Glareolas, curlews, and bustards, 
Jerdon, ‘ Birds of India,’ vol. iii. pp. 
615, 630, 683; on Totanus, ibid. p. 
700; on the plumes of herons, ibid, 
p. 738, and Macgillivray, vol. iv. 
pp. 435 and 444, and Mr. Stafford 
Alle^in the 1 Ibis,’ vol. v. 1883, p. 
33. 
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moult, and others only a single one. The ptarmigan, for 
instance, moults twice or even thrice in the year, and the black¬ 
cock only once: some of the splendidly coloured honey-suckers 
(Neotarinire) of India and Borne sub-genera of obscurely coloured 
pipits (Anthus) have a double, whilst others haye only a single 
annual moult . 81 But the gradations in the maimer of moulting, 
which are known to occur with various birds, shew us how 
species, or whole groups, might have originally acquired their 
double annual moult, or having once gained the habit, have 
again lost it. With certain bustards and plovers the vernal 
^ppult is far from complete, some feathers being renewed, and 
some changed in eolour. TJjero is also reason to believe that 
with certain bustards and rail-like birds, which properly under¬ 
go a double moult, some of the older males retain their 
nuptial plumage throughout the year. A few highly modified 
feathers may merely be added during the spring to the plumage, 
as occurs with the disc-formed tail-feathers of certain drongos 
(Bhringa) in India, and with the elongated feathers on the 
back, neck, and crest of certain herons. By such steps as these, 
the vernal moult might be rendered more and more complete, 
until a perfect double moult was acquired. Some of the birds 
of paradise retain their nuptial feathers throughout the year, 
and thus have only a single moult; others cast them directly 
after the breeding-season, and thus have a double moult; and 
others again cast them at this season during the first year, but 
not afterwards; so that these latter species are intermediate in 
their manner of moulting. There is also a great difference with 
many birds in the length of time during which the two annual 
plumages are retained; so that the one might come to be re¬ 
tained for the whole year, and the other completely lost. Thus 
in tho spring Machetes pugnax retains his ruff for barely two 
months. In Natal the male widow-bird (Chera progne ) acquires 
his fine plumage and long tail-feathers in December or January, 
and loses them in March; so that they are retained only for 
about three months. Most species, which undergo a double 
moult, keep their ornamental feathers for about six months. 
The male, however, of the wild Qallm banlciva retains his neck- 
hackles for nine or ten months; and when these are cast off,°the 
underlying black feathers on the neck arc fully exposed to view, 
But with the domesticated descendant of this species, tho neck- 
hackles of the male are immediately replaced by new ones; sc 

81 On the moulting of the ptar- 359, 365, 369. On the moulting o: 
migan, see Gould’s ‘ Birds oj^Great Anthus, see Blytb, in 1 Ibis,’ 1867 
Britain.’ On the honey-suckers, p. 32. 

Jerdon, 1 Birds of India,’ rol. i. pp. 
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that we here see, as to part of the plumage, a double moult 
changed under domestication into a single moult." 

The common drake ( Anas boschas) after the breeding-reason 
is well known to lose his male plumage for a period of three 
months, during, which time he assumes that of the female. The 
male pintail-duck (Anas acuta) loses his plumage for the shorter 
period of six weeks or two months; and Montagu remarks that 
“ this double moult within so short a time is a most extra- 
“ ordinary circumstance, that seems to bid defiance to all human 
« reasoning.” But the believer in the gradual modification of 
species will be far from feeling surprise at finding gradations of 
all kinds. If the male pintail were to acquiro his new plum * 
within a* still shorter period, th? new male feathers would 
almost necessarily be mingled with the old, and both with some 
proper to the female; and this apparently is the case with the 
male of a not distantly-allied bird, namely the Merganser senator, 
for the males are said to “ undergo a change of-plumage, which 
« assimilates them in some measure to the female.” By a little 
further acceleration in the process, the double moult would be 
completely lost . 83 

Some male birds, as before stated, become more brightly 
coloured in the spring, not by a vernal moult, but either by an 
actual change of colour in the feathers, or by their obscurely- 
coloured deciduary margins being shed. Changes of colour thus 
caused may last for a longer or shorter time. In the Pelecanus 
onocrotalus a beautiful rosy tint, with lemon-coloured marks on 
the breast, overspreads the whole plumage in the spring; but 
these tints, as Mr. Sclater states, “ do not last long, disappearing 
“ generally in about six weeks or two months after they have 
« been attained.” Certain finches shed the margins of then- 
feathers in the spring, and then become brighter coloured, while 
other finches undergo no such change. Thus the Fringilla tristis 
of the United States (as well as many other American species) 


n For the foregoing statements 
in regard to partial moults, and 
on oldtnales retaining their nuptial 
plumage, see Jerdon, on bustards 
and plovers, in ‘ Birds of India,’ vol. 
iii. pp. 617, 637, 709, 711. Also 
Blyth in ‘Land and Wat*r,’ 1867, 
p. 84. On the moulting of Para¬ 
dises, see an interesting article by 
Dr. W. Marshall, ‘ Archives Ne'erlan- 
daises,' tom. vi. 1871. On the Vidua, 
‘Ibis,’ vol. iii. 1861, p. 133. On 
the Drongo-shrikes, Jerdon, ibid, 
rol. i. p. 485. On the vernal moult 


of the Herodias bubulms, Mr. S. S. 
Allen, in ‘Ibis,’ 1863, p. 33. On 
Oallus bankita, Blyth, in ‘Annals 
and Mag. of Nat. Hist.’ vol. i. 1848, 
p. 455; see, also, on this subject, 
my ‘Variation of Animals under 
Domestication,’ vol. i. p. 236. 

“ See Macgillivray, ‘ Hist. British 
Birds ’ (vol. v. pp. 34, 70, and 223), 
on the moulting of the Anatidee, 
with quotations from Waterton and 
Montagu. Also Yarrsll, ‘ Hist, of 
Brit® Birds/ vol. iii. p. 243. 
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exhibits its bright colours only ■when the winter is past, whilst 
our goldfinch, which exaotly represents this bird in habits, and 
our siskin, which represents it still more closely in structure, 
undergo no suoh annual change. But a difference of this kind 
in the plumage of allied species is not surprising, for with the 
common linnet, which belongs to the same family, the orimson 
forehead and breast are displayed only during the summer in 
England, whilst in Madeira these colours are retained through¬ 
out the year . 84 

1 Display by Male Bird* of their Plumage. —Ornaments of all 
mnds, whether permanently or temporarily gained, are sedulously 
displayed by the males, and Apparently serve to excite, attract, 
or fascinate the females. But the males will sometimes display 
their ornaments, when not in the presence of the females, as 
occasionally occurs with grouse at their balz-places, and as may 
be noticed with the peacock; this latter bird, however, evidently 
wishes for a spectator of some kind, and, as I have often seen, 
will shew off his finery before poultry, or even pigs . 85 All natu¬ 
ralists who have closely attended to the habits of birds, whether 
in a state of nature or under confinement, are unanimously of 
opinion that the males take delight in displaying their beauty. 
Audubon frequently speaks of the male as endeavouring in 
various ways to charm the female. Mr. Gould, after describing 
some peculiarities in a male humming-bird, says he has no doubt 
that it has the power of displaying them to the greatest advantage 
before the female. Dr. Jerdon 88 insists that the beautiful plum¬ 
age of the male serves “ to fascinate and attract the female.” 
Mr. Bartlett, at the Zoological Gardens, expressed himself to me 
in the strongest terms to the same effect. 

It must be a grand sight in the forests of India “ to come 
“ suddenly on twenty or thirty pea-fowl, the males displaying 
“ their gorgeous trains, and strutting about in all the pomp oi 
* pride before the gratified females.” The wild turkey-cock 
erects his glittering plumage, expands his finely-zoned tail and 
barred wing-feathers, and altogether, with his crimson and 
blue wattles, makes a superb, though to our eyes, grotesque 

.v f 

84 On the pelican, see Sclater, in 1863, p. P30. 

‘ Proc. ZooL Soc.’ 1868, p. 265. 88 See also 4 Ornamental Poultry, 

On the American finches, see Au- by Rev. E. S. Dixon, 1848, p. 8. 
dnbon, 4 Omith. Biography,’ vol. i. 44 ‘ Birds of India,’ introduct. vol 
pp. 174, 221, and Jerdon, 4 Birds of l. p. xxiv.; on the peacock, vol. iii 
India,’ vol. ii. p. 383. On the p. 507. See Gould’s 4 Introductloi 
FHngiUa cannabina of MadeiS, 1 ' Mr. to the TVochilida,’ 1861, pp. 15 and 
E. Vernon Harcourt, ‘Ibis,’ vol. v., 111. 
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appearance. Similar facia have already been given with respect 
to grouse of various kinds. Turning to another Order. The 
male Jtupicola orocea (fig. 50) is one of the most beautifoi birds 
in the world, being of a splendid orange, with some of the 
feathers curiously truncated and plumose. The fam.!. fe brown¬ 
ish-green, shaded with red, and has a much smaller crest. Sir 
B. Schomburgk has described their courtship; he found one 
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“ gabbled some kind of note, and was relieved by another. Thus 
“ three of them successively took the field, and then, with self- 
“ approbation, withdrew to rest.” The Indians, in order to 
obtain their Bkins, wait at one of the meeting-places till the 
birds are eagerly engaged in dancing, and then are able to kill 
with their poisoned arrows four or five males, one after the 
other. 87 With birds of paradise a dozen or more full-plumaged 
males congregate in a tree to hold a dancing-party, as it is 
called by the natives: and here they fly about, raise their wings, 
elevate their exquisite plumes, and make them vibrate, and 
whole tree seems, as Mr. Wallace remarks, to be filled with 
waving plumes. When thus engaged, they become so ^absorbed 
that a skilful archer may shoot nearly the whole party. These 
birds, when kept in confinement in the Malay Archipelago, are 
said to take much care in keeping their feathers clean; often 
spreading them out, examining them, and removing every speck 
of dirt. One observer, who kept several pairs alive, did not doubt 
that the display of the male was intended to please the female. 88 

The Gold and Amherst pheasants during their courtship not 
only expand and raise their splendid frills, but twist them, as I 
have myself seen, obliquely towards the female on whichever side 
she may be standing, obviously in order that a large surface may 
be displayed before her. 88 They likewise turn their beautiful 
tails and toil-coverts a little towards the same side. Mr. Bartlett 
has observed a male Polyplectron (fig. 51) in the act of court¬ 
ship, and has shewn me a specimen stuffed in the attitude 
then assumed. The tail and wing-feathers of this bird are 
ornamented with beautiful ocelli, like those on the peacock’s 
train. Now when the peacock displays himself, he expands and 
erects his tail transversely to his body, for he stands in front 
of the female, and has to shew off, at the same time, his rich 
blue throat and breast. But the breast of the Polyplectron is 
obscurely coloured, and the ocelli are not confined to the tail- 
feathers. Consequently the Polyplectron does not stand in front 
of the female; but he erects and expands his tail-feathers a little 
obliquely, lowering the expandod wing on the same side, and 
raising that on the opposite side. In this attitq^e the ocelli 
over the whole body are exposed at the same tiAe before the 

•' ‘ Journal of R. Geograph. Soc.’ 88 Mr. <T. W. Wood has given 
vol. i. 1840, p. 236. (‘ The Student,’ April 1870, p. 115) 

88 ‘ Annals and Mag. of Nat. Hist.’ a full account of this manner of 
vof. xiii. 1854, p. 157 j ulso Wallace, display, by the Gold pheasant and 
ibid. vol. xx. 1857, p. 412, and‘The by the Japanese pheasant, PA. 
Malay Archipelago,’ vol. ii. 1I&?, p. versicolor; and he calls it the lateral 
252. Also Or. Bennett, as quoted or one-sided display, 
by Brehm, ‘ Thierleben,’ B. iii. s. 326. 
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eyes of the admiring female in one grand bespangled expanse 
To whichever side she may turn, the expanded wings and the 
obliquely-held tail are turned towards her. The main Tragopan 
pheasant acts in nearly the same manner, for he raises the 
feathers of the body, though not the wing itself, on the side 






398 


Tiie Descent of Man . 


Past II 


which is opposite to the female, and which would otherwise be 
concealed, so that nearly all the beautifully spotted feathers arc 
exhibited at the same time. 

The Argus pheasant affords a much more remarkable case. The 
immensely developed secondary wing-feathers are confined to the 
male; and each is ornamented with a row of from twenty to 
twenty-three ocelli, above an inch in diameter. These feathers 
are also elegantly marked with oblique stripes and rows of spots 
of a dark colour, like those on the skin of a tiger and leopard 
combined. These beautiful ornaments are hidden until the male 
ghews himself off before the female. He then erects his tail, and 
vLpands his wing-feathers into a great, almost upright, circular 
fan or shield, which is carried in front of tho body. 'The neck 
and head are held on one side, so that they are concealed by the 
fan; but the bird in order to see the female, before whom he is 
displaying himself, sometimes pushes his head between two of 
the long wing-feathers (as Mr. Bartlett has seen), and then pre¬ 
sents a grotesque appearance. This must be a frequent habit 
with the bird in a state of nature, for Mr. Bartlett and his son on 
examining some perfect skins sent from the East, found a place 
between two of the feathers, which was much frayed, as if the 
head had here frequently been pushed through. Mr. Wood 
thinks that the male can also peep at the female on one side, 
beyond the margin of the fan. 

The ocelli on the wing-feathers are wonderful objects; for they 
are so shaded that, as the Duke of Argyll remarks, 80 they stand 
out like balls lying loosely within sockets. When I looked at 
the specimen in the British Museum, which is mounted with the 
wings expanded and trailing downwards, I was howover greatly 
disappointed, for the ocelli appeared flat, or even concave. But 
Mr. Gould soon made the case clear to me, for he held the 
feathers erect, in the position in which they would naturally be 
displayed, and now, from the light shining on them from above, 
each ocellus at once resembled the ornament called a ball and 
socket. These feathers have been shewn to several artists, and 
all have expressed their admiration at the perfect shadirg. It 
may well be asked, could such artistically shaded ornaments 
have been formed by means of sexual selection? JBut it wilibe 
convenient to defer giving an answer tq,this question, until wo 
treat in the next chapter of the principle of gradation. 

The foregoing remarks relate to the secondary wing-feathers, 
but the primary wing-feathers, which in most gallinaceous birds 
are uniformly coloured, are in the Argus pheasant equally 
wonderful. They are off soft brown tint with numerous dark 
h < The Reign of Law,’ 1867, p. 203. 
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spots, each of which consists of two or three black dots with a 
surrounding dark zone. But the chief ornament is a space 
parallel to the dark-blue shaft, which in outline forms a perfect 
second feather lying within the true feather. This inner part is 
coloured of a lighter chesnut. and is thickly dotted with minute 
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white points. I have shewn this feather to several persons, and 
many have admired it even more than the ball and socket 
feathers, and have declared that it was more like a work of art 
than of nature. Now these feathers are quite hidden on all 
ordinary occasions, but are fully displayed, together with the 
long secondary feathers, when they are all expanded together so 
as to form the great fan or shield. 

The case of the male Argus pheasant is eminently interesting, 
because it affords good evidence that the most refined beauty may 
serve as a sexual charm, and for no other purpose. We must con¬ 
clude that this is the case, as the secondary and primary wing- 
feathers are not at all displayed, and the ball and socket orna¬ 
ments are not exhibited in fulf perfection, until the maffi assumes 
the attitude of courtship. The Argus pheasant does not possess 
brilliant colours, so that his success in love appears to depend on 
the groat size of his plumes, and on the elaboration of the most 
elegant patterns. Many will declare that it is utterly incredible 
that a female bird should be able to appreciate fine shading and 
exquisite patterns. It is undoubtedly a marvellous feet that she 
should possess this almost human degree of tasto. He who 
thinks that he can safely gauge the discrimination and taste of 
the lower animals may deny that the female Argus pheasant can 
appreciate such refined beauty; but he will then be compelled 
to admit that the extraordinary attitudes assumed by the male 
during the act of courtship, by which the wondorful beauty of 
his plumage is fully displayed, are purposeless; and this is a 
conclusion which I for one will never admit. 

Although so many pheasants and allied gallinaceous birds 
carefully display their plumage before the females, it is remark¬ 
able, as Mr. Bartlett informs me, that this is not the case with the 
dull-coloured Eared and Cheer pheasants (Vrossoptilon auritum 
and Phasianus wallichii ); so that these birds seem conscious 
that they have little beauty to display. Mr. Bartlett has never 
seen the males of either of these species fighting together, though 
he has not had such good opportunities for observing tho Cheer 
as the Eared pheasant. Mr. Jonner Weir, also, finds that all 
male birds with rich or Btrongly-characterised plumage are 
more quarrelsome than the dull-coloured species belonging i.o 
the same groups. The goldfinch, for instance, is far more 
pugnacious than the linnet, and the blackbird than the thrush. 
Those birds which undergo a seasonal change of plumage like¬ 
wise becomes much more pugnacious at the period when they 
are most gaily ornamented. No doubt the males of some 
obscurely-coloured birds t ight desperately together, but it 
appears that when sexual selection has been highly influential, 
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and has given bright colours to the males of any species, it has 
also very often given a strong tendency to pugnacity. We shall 
meet with nearly analogous cases when we treat of mammals. 
On the other hand, with birds the power of song and brilliant 
colours have rarely been both acquired by the males of the same 
species; but in this case, the advantage gained would have been 
the same, namely, success in charming the female. Nevertheless 
it must be owned that the males of several brilliantly coloured 
birds have had their feathers specially modified for the sake oi 
producing instrumental music, though the beauty of this cannot 
be compared, at least according to our taste, with that of tim 
vocal nra||c of many songsters. w 

Wo will now turn to male birds which are not ornamented in 
any high degree, but which nevertheless display during their 
courtship whatever attractions they may possess. These coses 
are in some respects more curious than the foregoing, and have 
been but little noticed. I owe the following facts to Mr. Weir, 
who has long kept confined birds of many kinds, including all the 
Bri tish Eringillidse and Emberizid®. The facts have been selected 
from a largo body of valuable notes kindly sent me by him. The 
bullfinch makes his advances in front of the female, and then 
pufis out his breast, so that many more of the crimson feathers 
are seen at once than otherwise would be the case. At the 
same time ho twists and bows his black tail from side to side in 
a ludicrous manner. The male chaffinch also stands in front of 
the female, thus shewing his red breast and “ blue bell,” as the 
fanciers call his head; the wings at the same time being slightly 
expanded, with tho pure white bands on the shoulders thus 
rendered conspicuous. The common linnet distends his rosy 
breast, slightly expands his brown wings and tail, so as to make 
the best of them by exhibiting their white edgings. We must, 
however, be cautious in concluding that the wings are spread 
out solely for display, as some birds do so whose wings are 
not beautiful. This is the case with the domestic cock, but it 
is always the wing on the side opposite to the female which is 
expanded, and at the same time scraped on the ground. The 
male goldfinch behaves differently from all other finches: his 
wilgs are beautiful, the shoulders being black, with the dark- 
tipped wing-feathers spotted with white and edged with golden 
yellow. When he courts the female, he sways his body from 
side to side, and quickly turns his slightly expanded wings first 
to one side, then to the other, with a golden flashing effect. 
Mr. Weir infnnna me that no other British finch turns thus 
from side to side during his courtftp, not even the closely- 
allied male siskin, for he would not thus add to his beauty. 
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Most of the British Buntings are plain coloured birds; but in 
the spring the feathers on the head of the male reed-bunting 
(Emberiza schcmiculus ) acquire a fine black colour by the 
abrasion of the dusky tips; and these are erected during the 
act of courtship. Mr. Weir has kept two species of Amadina 
from Australia: the A. autanotis is a very small and chastely 
coloured finch, with a dark tail, white rump, and jet-black upper 
tail-coverts, each of the latter being marked with three large con¬ 
spicuous oval spots of white.* 1 This species, w'hen courting the 
female, slightly spreads out and vibrates these parti-coloured 
^ail-coverts in a very peculiar manner. The male Amadina 
jjathami behaves very differently, exhibiting before .'ho female 
his brilliantly spotted breast, scarlet rump, and scarlet upper 
tail-coverts. I may here add from Dr. Jerdon that the Indian 
bulbul ( Pycnonotus hsemorrhous ) has its under tail-coverts of a 
crimson colour, and these, it might be thought, could never bo 
well exhibited; but the bird “ when excited often spreads them 
“ out laterally, so that thoy can bo seen even from above.” 92 
The crimson under tail-coverts of somo other birds, as with one 
of the woodpeckers, Picm major, can bo seen without any such 
display. The common pigeon has iridescent feathers on tho 
breast, and every one must have seen how the malo inflates 
his breast whilst courting the female, thus shewing them off 
to the best advantage. One of tho beautiful bronzo-winged 
pigeons of Australia ( Ocypluips lophotes ) behaves, as described to 
mo by Mr. Weir, very differently: tho male, whilst standing 
before tho female, lowers his head almost to tho ground, spreads 
out and raises his tail, and half expands his wings. Ho then 
alternately and slowly raises and depresses his body, so that tho 
iridescent metallic feathers are all seen at once, and glitter in 
the sun. 

Sufficient facts have now been given to show with what care 
male birds display their various charms, and this they do with 
the utmost skill. Whilst preening thoir feathers, they have 
frequent opportunities for admiring themselvqs, and of studying 
how best to exhibit their beauty. But as all the males “of the 
same species display themselves in exactly the same manner, it 
appears that actions, at first perhaps intentional, have becBme 
instinctive. If'so, we ought not to accuse birds of conscious 
vanity; yet when we see a peacock strutting about, with ex¬ 
panded and quivering tail-feathers, he seems the very emblem 
of pride and vanity. 

91 For the description ofcpvese p. 417. 
birds, see Gould’s 1 Handbook™ the M ‘Birds of India,’ vol. )i. p. 06. 
Birds of Australia,’ vol. i. 1865, 




Chap. XIII. 


Display by the Male. 


403 


The various ornaments possessed by the males are certainly 
of the highest importance to them, for in some cases they have 
been acquired at the expense of greatly impeded powers of 
flight or of running. The African night-jar (Cosmetornis), which 
during the pairing-season has one of its primary wing-feathers 
developed into a streamor of very great length, is thereby much 
retarded in its flight, although at other times remarkable for its 
swiftness. The “ unwieldy size ” of the secondary wing-feathers 
of the male Argus pheasant are said “ almost entirely to deprive 
“ the bird of flight.” The fine plumes of male birds of paradise 
trouble them during a high wind. The extremely long t^ 
feathers %f the male widow-birds ,( Vidua) of Southern Africa 
render “ their flight heavy} ” but as soon as these are cast off 
they fly as well as the females. As birds always breed when 
food is abundant, the' males probably do not suffer much in¬ 
convenience in searching for food from their impeded powers 
of movement; but there can hardly bo a doubt that they must 
be much more liable to be struck down by birds of prey. Nor 
can we doubt that the long train of the peacock and the long 
tail and wing-feathers of the Argus pheasant must render them 
an easier prey to any prowling tiger-cat, than would otherwise 
be the case. Even the bright colours of many male birds cannot 
fail to mako them conspicuous to their enemies of all kinds. 
Hence, as Mr. Gould has remarked, it probably is that such 
birds are generally of a shy disposition, as if conscious that their 
beauty was a source of danger, and are much more difficult 
to discover or approach, than the sombre coloured and compa¬ 
ratively tame females, or than the young and as yet unadorned 
males. 93 

It is a more curious fact that tho males of some birds which 
are provided with special weapons for battle, and which in a 
state of nature are so pugnacious that they often kill eaoh other, 
suffer from possessing certain ornaments. Cock-fighters trim 
the hackles and cut off the combs and gills of their cocks; and 
the bjrds are then said to be dubbed. An undubbed bird, as Mr. 
Tegetmeier insists, “ is at a fearful disadvantage; the comb and 
“ gills offer an easy hold to his adversary’s beak, and as a cock 
“ always strikes where he holds, when once he has seized his foe, 
• 

99 On the Cosmetornis, see Living- widow-bird, Barrow’s ‘ Travels in 
stone’s ‘Expedition to the Zambesi,’ Africa,’ vol. i. p. 243, and ‘Ibis,’ 
1865, p. 66. On the Argus pheasant, vol. iii. 1861, p. 133. Mr. Gould, 
Jardine’s ‘ Nat. Hist. Lib.: Birds/ on the shyness of male birds, 4 Hand- 
vol. xiv. p. 167. On Birds of booMo Birds of Australia,* vol. i. 
Paradise, Lesson, quoted by Brehm, 186^pp. ‘210, 457. 

‘ Thierlebvn,’ B. iii. s. 325. On the 
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“ he has him entirely in his power. Even supposing that the 
" bird is not killed, the loss of blood suffered by an undubbed 
“ cock is much greater than that sustained by one that has been 
" trimmed.” “ Young turkey-cocks in fighting always seize hold 
of each other’s wattles; and I presume that the old birds fight in 
the same manner. It may perhaps be objected that the comb 
and wattles are not ornamental, and cannot be of service to the 
birds in this way; but even to our eyes, the beauty of the glossy 
black Spanish cock is much enhanced by his white face and 
crimson comb; and no one who has ever seen the splendid blue 
patties of the male Tragopan pheasant, distended in courtship, 
can for a moment doubt that beauty is the object gainnd. From 
the foregoing facts we clearly see that the plumes and other 
ornaments of the males must be of the highest importance to 
them; and we further see that beauty is even sometimes more 
important than success in battle. 


CHAPTER XIV. 

Birds— continual. 

Choice exerted by the female—Length of courtship—Unpaired birds— 
Mental qualities and taste for the beautiful—Preference or antipathy 
shewn by the female for particular males—Variability of birds—Varia¬ 
tions sometimes abrupt—Laws of variation—Formation of ocelli— 
Gradations of character—Case of Peacock, Argus pheasant, and Urosticte. 

When the sexes differ in beauty, or in the power of singing, er 
in producing what I have called instrumental music, it is almost 
invariably the male who surpasses the female. These qualities, 
as we have just soen, aro evidently of high importance to the 
male. When they are gained for only a part of the year it is 
always before the breeding-season. It is the male alone who 
elaborately displays his varied attractions, and often performs 
strange antics on the ground or in the air, in the presence of the 
female. Each male drives away, or if he can, kills his rivals. 
Hence we may conclude, that it is the object Of the male to induce 
the female to pair with him, and for this purpose he tries to ex¬ 
cite or charm her in various ways; and this is the opinion ofl»ll 
those who have carefully studied the habjjs of living birds. But 
there remains a question which has an all-important bearing on 
sexual selection, namely, does every male of the same species 
excite and attract the female equally? Or does she exert a choice, 
and prefer certain males? This latter question can be answered 
in the affirmative by mucMFIireet and indirect evidence. It is fer 
•• Tegetmeier, ‘ The Poultry Book,’ 1866, p. 139. 
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more difficult to decide what qualities determine the choice of the 
females; but here again we have some direct and indirect evi¬ 
dence that it is to a large extent the external attractions of the 
male; though no doubt his vigour, courage, and other mental 
qualities come into play. We will begin with the indirect evidence. 

Length of Courtship .—The lengthened period during which 
both sexes of certain birds meet day after day at an appointed 
place probably depends partly on the courtship being a pro¬ 
longed affair, and partly on reiteration in the act of pairing. 
Thus in Germany and Scandinavia the balzing or leks of the 
black-cocks last from the middle of March, all through Arajj 
into May» As many as forty or ^fty, or even more birds con¬ 
gregate at the leks; and the same place is often frequented 
during successive years. The lok of the capercailzie lasts from 
the end of March to the middle or even end of May. In North 
America "the partridge dances” of the Tetrao phasianellm 
“ last for a month or more.” Other kinds of grouse, both in 
North America and Eastern Siberia, 1 follow nearly the same 
habits. The fowlers discover the hillocks where the ruffe con¬ 
gregate by the grass being trampled bare, and this shews that 
the same spot is long frequented. The Indians of Guiana are 
well acquainted with the cleared arenas, where they expect to 
find the beautiful cocks of the Bock; and the natives of New 
Guinea know the trees where from ten to twenty male birds of 
paradise in full plumage congregate. In this latter case it is 
not expressly stated that the females meet on the same trees, but 
the hunters, if not specially asked, would probably not mention 
their presence, as their skins are valueless. Small parties of an 
African weaver ( Ploceus ) congregate, during the breeding-season, 
and perform for hours their graceful evolutions. Large numbers 
of the Solitary snipe ( Scolopax major) assemble during dusk in 
a morass; and the same place is frequented for the same purpose 
during successive years; hei$ they may be soen running about 
“ like so many large rats,” puffing out their feathers, flapping 
their wings, and uttering the strangest cries. 51 


1 Nordman describes (‘ Bull. Soc. 
Ii»p. des Nat. Moscou,’ 1861, tom. 
xxxiv. p. 264) the balzen of Tetrao 
vrcgalloides in Amur land. He 
estimated the number of birds 
assembled at above a hundred, not 
* counting the females, which lie hid 
in the surrounding bushes. The 
noises uttered diifer from those of 
T. urogallw. 

* With respect to the jwsemblages 


of the above named grouse see 
Brehm, ‘Thierleben,’B. iv. s. 350; 
also L. Lloyd, * Game Birds of 
Sweden,’ 1867, pp. 19,78. Richard¬ 
son, ‘Fauna Bor. Americana,’ Birds, 
p. 362. References in regard to the 
assemblages' of other birds have 
already been given. On Paradisea 
seeJTallace, in ‘Annals and Mag. 
of irat. Hist.’ vol. xx. 1857, p. 412, 
On the snipe, Lloyd, ibid. p. 221. 
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Some of the above birds,—the black-cock, capercailzie, 
pheasant-grouse, ruff, Solitary snipe, and perhaps others,—are, a* 
is believed, polygamists. With such birds it might have been 
thought that the stronger males would simply have driven away 
the weaker, and then at once have taken possession of as many 
females as possible; but if it be indispensable for the male to 
excite or please the female, we can understand the length of the 
courtship and the congregation of so many individuals of both 
sexes at the same spot. Certain strictly monogamous species 
likewise hold nuptial assemblages; this seems to be the case in 

S nndinavia with one of the ptarmigans, and their leks last from 
e middle of March to the middle of May. In Australia the 
lyre-bird ( Menura superba) forms “ small round hillocks,” and 
the M. Alberti scratches for itself shallow holes, or, as they are 
called by the natives, corroborying places, where it is bolieved 
both sexes assemble. The meetings of the M. superba are some¬ 
times very large; and an account has lately been published 8 by 
a traveller, who heard in a valley beneath him, thickly covered 
with scrub, “a din which completely astonished” him; on 
crawling onwards he beheld to his amazement about ono hun¬ 
dred and fifty of the magnificent lyre-cocks, “ ranged in order of 
“ battlo, and fighting with indescribable fury.” The bowers of 
the Bower-birds are the resort of both sexes during the breeding- 
season ; and “ here the males meet and contend with each other 
“ for the favours of the female, and here the latter assemble and 
" coquet with the males.” With two of the genera, the same 
bower is resorted to during many years. 4 

The common magpie (Corvus pica, Linn.), as I have been in¬ 
formed by the Eev. W. Darwin Fox, used to assemble from all 
parts of Delamere Forest, in order to celebrate the “ great mag¬ 
pie marriage.” Some years ago these birds abounded in extra¬ 
ordinary numbers, so that a gamekeeper killed in ono morning 
nineteen males, and another killed by a single shot seven birds 
at roost together. They then had tho habit of assembling very 
early in the spring at particular spots, where they could be seen 
in flocks, chattering, sometimes fighting, bustling and flying 
about the trees. The whole affair was evidently considered by 
the birds as one of the highest importance. Shortly after the 
meeting they all separated, and were then observed by Mr. Fox 
and others to be paired for the season. In any district in which 
a species does not exist in large numbers, great assemblages 
cannot, of course, be held, and the same species may have 

* Quoted by Mr. T. W. Wood, in' of Australia,’ vol. i. pp. 300, 308, 
the ‘ Student,’ April, 1870, p. tzi. 448, 451. On the ptarmigan, above 
4 Gould, ‘ Handbook to the Birds alluded to, see Lloyd, ibid. p. 120. 
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different habits in different countries. For instance, I have 
heard of only one instance, from Mr. Wodderburn, of a regular 
assemblage of black game in Scotland, yet these assemblages 
are so well known in Germany and Scandinavia that they have 
received special qames. 

Unpaired Birds. —From the facts now given, we may conclude 
that the courtship of birds, belonging to widely different groups, 
is often a prolonged, delicate, and troublesome affair. There is 
even reason to suspect, improbable as this will at first appear, 
that some males and females of the same species, inhabiting the 
same district, do not always please each other, and consequent^ 
do not pai% Many accounts have l^pen published of either the 
male or female of a pair having been shot, and quickly replaced 
by another. This has been observed more frequently with the 
magpio than with any other bird, owing perhaps to its conspic¬ 
uous appearance and nest. The illustrious Jenner states that 
in Wiltshire one of a pair was daily shot no less than seven 
times successively, "but all to no purpose, for the remaining 
“ magpie soon found another mate ”; and the last pair reared 
their young. A new partner is generally found on tho succeed¬ 
ing day; but Mr. Thompson gives the case of one being replaced 
on the evening of the same day. Even after tho eggs are hatched, 
if one of the old birds is destroyed a mate will of ten be found; this 
occurred after an interval of two days, in a case recently observed 
by ono of Sir J. Lubbock’s keepers' The first and most obvious 
conjocturo is that male magpies must be much more numerous 
than females; and that in the above cases, as well as in many 
others which could be given, the males alone had been killed. 
This apparently holds good in somo instances, for the game- 
keepers in Delamere Forest assured Mr. Fox that the magpies 
and carrion-crows which they formerly killed in succession in 
largo numbers near their nests, were all males; and they accounted 
for this fact by the males being; easily killed whilst bringing food 
to the sitting females. Macgillivray, however, gives, on the 
authority of an excellent observer, an instance of three magpies 
successively killed on the same nest, which were all females; and 
another case of six magpies successively killed whilst sitting on 
the ftamo eggs, which renders it probable that most of them were 
females; though, as I h«ar from Mr. Fox, the male will sit on the 
eggs when the female is killed. 

Sir J. Lubbock’s gamekeeper has repeatedly shot, but how 
often he could not say, one of a pair of jays (Garrulus glandarius), 

‘ On magpies, Jenner, in ‘ Phil. p. tTOm Thompson, in 1 Annals and 
Transact.’ 1824, p. 21. Macgil- Mag. oFNat. Hist.’ vol. vili. 1842, 
limy, ‘ Hist. British Birds,’ vol. i. p. 494. 
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and has never failed shortly afterwards to find the survivor 
re-matched. Mr. Fox, Mr. F. Bond, and others have shot one of 
a pair of carrion-crows ( [Corvus corone), but the nest was soon 
again tenanted by a pair. These birds are rather common; but 
the peregrine-falcon \Falco peregrinm ) is rare, ypt Mr. Thompson 
states that in Ireland “ if either an old male or female be killed 
" in the breeding-season (not an uncommon circumstance), 
" another mate is found within a very few days, so that the 
“ eyries, notwithstanding such casualties, are sure to turn out 
" their complement of young.” Mr. Jenner Weir has known the 
^me thing with the peregrine-falcons at Beachy Head. The 
tome observer informs me that three kestrels ( Falco tixiunculus), 
all males, were killed one after the other whilst attending the 
same nest; two of these were in mature plumage, but the third 
was in the plumage of the previous year. Even with the rare 
golden eagle ( Aquila chrymetos), Mr. Birkbeck was assured by a 
trustworthy gamekeeper in Scotland, that if one is killed, another 
is soon found. So with the white owl (Strix flammea), “ the 
" survivor readily found a mate, and the mischief went on.” 

White of Selbomo, who gives the case of tho owl, adds that 
he knew a man, who from believing that partridges when paired 
were disturbed by the males fighting, used to shoot them; and 
though he had widowed the same female several times, she 
always soon found a fresh partner. This same naturalist ordered 
the sparrows, which deprived the house-martins of their nests, 
to be shot; but the one which was left, " be it cock or hen, 
“ presently procured a mate, and so for several times following.” 
I could add analogous cases relating to the chaffinch, nightingale, 
and redstart. With respect to the latter bird ( Fhcenicum ruti- 
cilla), a writer expresses much surprise how the sitting female 
could so soon have given effectual notice that she was a widow, 
for the species was not common in the neighbourhood. Mr. 
Jenner Weir has mentioned to me a nearly similar case; at 
Blackheath he nover sees or hears the note of the wild bullfinch, 
yet when one of his caged males has died, a wild one in the course 
of a few days has generally come and perched near the widowed 
female, whose call-note is not loud. I will give only one other fact, 
on the authority of this same observer; one of a pair of starlings 
(Stumus vulgaris) was shot in the mcpning; by noon a new 
mate was found; this was again shot, but before night the pair 
was complete; so that the disconsolate widow or widower was 
thrice consoled during the same day. Mr. Engleheart also 
informs me that he used during several years to shoot one of a 
pair of starlings which tfiilt in a hole in a house at Blackheath; 
but the loss was always immediately repaired. During one 
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season he kept an account, and found that he had shot thirty-five 
birds from the same nest; these consisted of both males and 
females, but in what proportion he could not say: nevertheless, 
after all this destruction, a brood was reared.*. 

These facts well deserve attention. How is it that there are 
birds enough, ready to replace immediately a lost mate of either 
sex ? Magpies, jays, carrion-crows, partridges, and some other 
birds, are always seen during the spring in pairs, and never by 
themselves; and these offer at first sight the most perplexing 
cases. But birds of the same sex, although of course not truly 
paired, sometimes live in pairs or in small parties, as is knovsp 
to be the <%se with pigeons and partridges. Birds also sometimes 
live in triplets, as has been observed with starlings, carrion-crows, 
parrots, and partridges. With partridges two females havo been 
known to live with one male, and two males with one, female. 
In all such cases it is probable that the union would be easily 
broken; and one of the three would readily pair with a widow or 
widower. The males of certain birds may occasionally be heard 
pouring forth their love-song long after tho proper time, show¬ 
ing that they have either lost or never gained a mate. Death 
from accident or disease of one of a pair, would leave the other 
free and single; and there is reason to believo that female birds 
during the breeding-season are especially liable to premature 
death. Again, birds which hare had their nests destroyed, or 
barren pairs, or retarded individuals, would easily be induced to 
desert their mates, and would probably be glad to take what 
share they could of the pleasures and duties of rearing offspring 
although not their own. 7 Such contingencies as these probably 
explain most of tho foregoing cases. 8 Nevertheless, it is a strange 

8 On the peregrine falcon see 1824. In regard to birds living in 
Thompson, ‘ Nat. Hist, of Ireland, triplets, I owe to Mr. Jenner Weir 
Birds,’ vol. i. 1849, p. 39. On owls, the cases of the starlings and parrots, 
sparrows, and partridges, see White* and to Mr. Fox, of partridges; on 
‘Nat. Hist, of Selborne,’ edit, of carrion-crows, see th'e‘Field,’ 1868, 
1825, vol. i. p. 139. OnthePhoeni- p. 415. On various male birds 
cura, see London’s ‘ Mag. of Nat. singing after the proper period, see 
Hist.’ vol. vii. 1834, p. 245. Brehm Rev. L. Jenyns, ‘ Observations in 
(‘Thierleben,’ B. iv. s. 991) also Natural History,’1846, p. 87. 
alludes to cases of birds thrice mated * The following ease has been 
during the same day. * given (‘ The Times,’ Aug. 6th, 1868) 

7 See Whitd (‘Nat. Hist, of Sel- by the Rev. F. 0. Morris, on the 
borne,' 1825, vol. i. p. 140) on the authority of the Hon. and Rev. 0. 
existence, early in the season, of W. Forester. “The gamekeeper 
small coveys of male partridges, of “ here found a hawk’s nest this year, 
which fact I have heard other in- “wit^ive young ones on it. He 
stances. See Jenner, on the retarded “ too“four and killed them, but 
state of the generative organs in “ left one with its wings clipped as 
certain birds, in ‘Phil. Transact.’ “ a decoy to destroy the old o%es by. 

T 
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fact that within the same district, during the height of the 
breeding-season, there should be so many males and females 
always ready to repair the loss of a mated bird. Why do not 
suoh spare birds immediately pair together? Have we not some 
reason to suspect, and the suspicion has occurred to Mr. Jenner 
Weir, that as the courtship of birds appears to be in many cases 
prolonged and tedious, so it occasionally happens that certain 
males and females do not succeed during the proper season, in 
exciting each other’s love, and consequently do not pair? This 
suspicion will appear somewhat less improbable after we have 
<?3n what strong antipathies and preferences female birds 
occasionally evince towards particular males. *' 

Mental Qualities of Birds, and their Taste for the Beautiful .— 
Beforo we further discuss the question whether the femalos 
select the moro attractive males or accept the first whom they 
may encounter, it will be advisable briefly to consider the 
mental powers of birds. Their reason is generally, and perhaps 
justly, ranked as low ; yot some facts could be given * leading to 
an opposite conclusion. Low powors of reasoning, however, are 
compatible, os wo see with mankind, with strong affections, 
acute perception, and a taste for the beautiful; and it is with 
these latter qualities that we are hero concerned. It has oftei 
been said that parrots become so deeply attached to each other 
that when one dies the other pines for a long timo; but Mr. 
Jenner Weir thinks that with most birds the strength of their 
affection has been much exaggerated. Nevertheless when one of a 
pair in a state of nature has been shot, the survivor has been hoard 
for days afterwards uttering a plaintivo call; and Mr. St. John 
gives various fhcts proving the attachment of mated birds. 10 


“They were both shot next day, in 
“ the act of feeding the young one, 
“and the keeper thought it was 
“ done with. The next day he came 
“ again and found two other chari- 
“ table hawks, who had come with 
“ an adopted feeling to succour the 
“ orphan. These two he killed, and 
“ then left the nest. On returning 
“ afterwards he found two more 
“ charitable individuals on the same 
“ errand of mercy. One of these he 
“ killed; the other he also shot, 
“but could not find. No more 
“ came on the like fruitless eaand." 

* I am indebted to Prof. Mwton 
for tho following passage from Mr. 
Adames ‘Travels of a Naturalist,’ 


1870, p. 278. Speaking of Japanese 
nut-hatches in confinement he says: 
v Instead of the more yielding fruit 
“ of the yew, which is the usual 
“ food of the nut-hatch of Japan, at 
“ one time I substituted hard hazel- 
“nuts. As the bird was unable 
“ to crack them, he placed then^one 
“ by one in his water-glass, evidently 
“ with the notion that they would 
“ in time become softer—an interest- 
“ ing proof of intelligence on tho 
“ part of these birds.” 

10 ‘A Tour iu Sutherlandshire,’ 
vol. i. 1849, p. 185. Dr. Buller 
says (‘Birds of New Zealand,’ 1872, 
p. 56) that a male King Lory was 
killed; and the female “ fretted and 
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Mr. Bennett relates 11 that in China after a drake of the beautiful 
mandarin Teal had been stolen, the duck remained disconsolate, 
though sedulously courted by another mandarin drake, who dis¬ 
played before her all his charms. After an interval of three 
weeks the stolen drake was recovered, and instantly the pair 
recognised each other with extreme joy. On the other hand 
starlings, as we have seen, may be consoled thrice in the same 
day for the loss of their mates. Pigeons have snch excellent 
local memories, that they have boen known to return to their 
former homes after an interval of nine months, yet, as I hear 
from Mr. Harrison Weir, if a pair which naturally would remaSP 
mated for'^ifo be separated for a ftw weeks during the winter, 
and afterwards matched with other birds, the two, when brought 
together again, rarely, if ever, recognise each other. 

Birds sometimes exhibit benevolent feelings-, they will feed 
the deserted young ones even of distinct speeies, but this perhaps 
ought to be considered as a mistaken instinct. They will feed, 
as shewn in an earlier part of this work, adult birds of their own 
species which have bocome blind. Mr. Buxton gives a curious 
account of a parrot which took caro of a frost-bitten and crippled 
bird of a distinct species, cleansed her feathers, and defended her 
from the attacks of the other parrots which roamed freely about 
his garden. It is a still more curious fact that these birds 
apparently evince somo sympathy for the pleasures of then- 
fellows. When a pair of cockatoos mado a nest in an acacia 
tree, “ it was ridioulous to seo the extravagant interest taken in 
“ the matter by the others of the same species.” These parrots, 
also, evinced unbounded curiosity, and clearly had “ the idea of 
" property and possession.” 12 They have good memories, for in 
the Zoological Gardens they have plainly recognised their former 
masters after an interval of some months. 

Birds possess acute powers of observation. Every mated bird, 
of course, recognises its fellow. ’ Audubon states that a certain 
number of mocking-thrushes (Mimus polyglott us) remain all the 
yearrojmd in Louisiana, whilst others migrate to the Eastern 
States; these latter, on their return, are instantly recognised, 
and .always attacked, by their southern brethren. Birds under 
confinement distinguish different persons, as is proved by the 
strong and permanent Antipathy or affection which they shew, 
without any apparent cause, towards certain individuals. I 


“moped, refused her food, and died ” ‘ Acclimatization of Parrots,’ 
“ of a broken heart.” by C.*Buxton, M.P. 1 Annals and 

11 * Wanderings in New South Mag. of Nat. Hist.’ Nov. 1868, p. 
Wale*,’ vol. ii. 1834, p. 62. 381. » 

T 2 
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have heard of numerous instances with jays, partridges, canaries, 
and especially bullfinches. Mr. Hussey has described in how 
extraordinary a manner a tamed partridge recognised everybody; 
and its likes and dislikes were very strong. This bird seemed 
“ fond of gay colours, and no new gown or cap'could be put on 
“ without catching his attention .” 13 Mr. Hewitt has described 
the habits of some ducks (recently descended from wild birds), 
which, at the approach of a strange dog or cat, would rush 
headlong into the water, and exhaust thomselves in their attempts 
to escape; but they knew Mr. Hewitt’s own dogs and cate so well, 
that they would lie down and bask in the sun close to them. 
Thoy always moved away Horn a strange man, and so they 
would from the lady who attended them, if she made any great 
change in her dress. Audubon relates that he reared and tamed 
a wild turkey which always ran away from any strange dog; 
this bird escaped into the woods, and somo days afterwards 
Audubon saw, as he thought, a wild turkey, and made his dog 
chase it; but to his astonishment, the bird did not run away, 
and the dog, when he came up, did not attack the bird, for they 
mutually recognised each other as old friends . 14 

Mr. Jenner Weir is convinced that birds pay particular atten¬ 
tion to the colours of other birds, sometimes out of jealousy, and 
sometimes as a sign of kinship. Thus he turned a reed-bunting 
(Eniberiza scheeniculus), which had acquired its black head-dress, 
into his aviary, and the new-comer was not noticed by any bird, 
except by a bullfinch, which is likewise black-headed. This 
bullfinch was a very quiet bird, and had never before quarrelled 
with any of its comrades, including another reed-bunting, which 
had not as yet become black-headed: but the reed-bunting with 
a black head was so unmercifully treated, that it had to be 
removed. Spizacyanea, during the breeding-season, is of a bright 
blue colour; and though generally poaceable, it attacked S. ciris, 
which has only tho head blue, and completely scalped the 
unfortunate bird. Mr. Weir was also obliged to turn out a 
robin, as it fiercely attacked all the birds in his aviary with any 
red in their plumage, but no other kinds; it actually killed a 
red-breasted crossbill, and nearly killed a goldfinch. On the 
other hand, he has observed that some,, birds, when first intro¬ 
duced, fly towards the species which resemble them most in 
colour, and settle by their sides. ' 

As male birds display their fine plumage and other ornaments 

11 ‘The Zoologist,’ 1847-^48, p. p. 39. Audubon on the wild turkey, 
1602. ‘Ornith. Biography,’ voi. i. p. 14 

14 Hewitt on wild ducks,‘Journal On tho mocking-thrush, ibid. vol. I 
of Horticulture,’ Jan. 13, 1863, p. 110. 
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with so much care before the females, it is obviously probable 
that those appreciate the beauty of their suitors. It is, however 
difficult to obtain direct evidence of their capacity to appreciate 
boauty. When birds gaze at themselves in a looking-glass (of 
which many instgaoes liavo been recorded) we cannot feel sure 
that it is not from jealousy of a supposed rival, though this is not 
the conclusion of some observers. In other cases it is difficult to 
distinguish between mere curiosity and admiration. It is per¬ 
haps the former feeling which, as stated by Lord Lilford, 1 ' attracts 
tho ruff towards any bright object, so that, in the Ionian Islands, 

“ it will dart down to a bright-coloured handkerchief, regardlef^ 
“ of repeated shots.” The common lark is drawn down from the 
sky, and is caught in large numbers, by a small mirror made to 
move and glitter in the sun. Is it admiration or curiosity which 
leads tho magpie, raven, and some other birds to steal and 
secrete bright objects, such as silver articles or jewels ? 

Mr. Gould states that certain humming-birds decorate the 
outsides of their nests " with the utmost taste; they instinctively 
“ fasten thereon beautiful pieces of flat lichen, the larger pieces 
“ in tho middle, and the smaller on tho part attached to tho 
“branch. Now and then a pretty feather is intertwined or 
“ fastened to tho outer sides, tho stem being always so placed, 
“ that tho feather stands out beyond the surface.” The best 
evidence, however, of a taste for the beautiful is afforded by the 
three genera of Australian bower-birds already mentioned. Their 
bowers (see fig. 46 , p. 382 ), where the sexes congregate and play 
strange antics, are variously constructed, but what most concerns 
us is, that they are decorated by the several species in a different 
manner. The Satin bower-bird collects gaily-coloured articles, 
such as the blue tail-feathers of parrakeets, bleached bones and 
shells, which it sticks between the twigs, or arrangos at the 
entrance. Mr. Gould found in one bower a neatly-worked stone 
tomahawk and a slip of blue cstton, evidently procured from a 
native encampment. These objects are continually re-arranged, 
and carried about by tho birds whilst at play. The bower of 
the Spotted bower-bird “ is beautifully lined with tall grasses, so 
“ disposed that the heads nearly meet, and the decorations ore 
“ very profuse.” Bound stones are used to keep the grass-stems 
in their proper places, albd to make divergent paths leading to 
the bower. The stones and shells are often brought from a 
great distance. Tho Begent bird, as described by Mr. Bamsay, 
ornaments its short bower with bleachod land-shells belonging to 
five or six species, and with “ berries o^arious colours, blue, red, 

" and black, which give it when fresh, a very pretty appearance. 

13 The < Ibis,’ vol. ii. 1860, p. 344. ' , 
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“ Besides these there were several newly-picked leaves and 
“ young shoots of a pinkish colour, the whole shewing a de- 
“ cided taste for the beautiful.” Well may Mr. Gould say, that 
“ these highly decorated halls of assembly must be regarded as 
“ the most wonderful instances of bird-architecture yet dis- 
“ covered;” and the taste, as we see, of the several species 
certainly differs. 1 * 

Preference for particular Males by the Females. —Having made 
these preliminary remarks on the discrimination and taste of 
<jhirds, I will give all the facts known to me, which bear on the 
preference shewn by the female for particular mates. It is 
certain that distinct species of birds occasionally pair in a state 
of nature and produce hybrids. Many instances could be 
given: thus Macgillivray relates how a male blackbird and 
female thrush “fell in love with each other,” and produced 
offspring. 17 Several years ago eighteen cases had been recorded 
of the occurrence in Great Britain of hybrids between the black 
grouse and pheasant; 18 but most of these cases may perhaps be 
accounted for by solitary birds not finding one of their own 
species to pair with. With other birds, as Mr. Jenner Weir has 
reason to believe, hybrids are sometimes the result of the casual 
intercourse of birds building in close proximity. But these 
remarks do not apply to the many recorded instances of tamed 
or domestic birds, belonging to distinct species, which have 
become absolutely fascinated with each other, although living 
with their own species. Thus Waterton 18 states that out of a 
flock of twenty-three Canada geese, a female paired with a 
solitary Bemiele gander, although so different in appearance and 
size; and they produced hybrid offspring. A male widgeon 
(Mareca penelope), living with females of the same species, has 
been known to pair with a pintail duck, Querquedula acuta. 
Lloyd describes the remarkable, attachment betweon a shield- 
drake (Tudorna vulpanser) and a common duck. Many ad- 

18 On the ornamented nests of For the following statements, see on 
humming-birds, Gould, 1 Introduc- the widgeon, Loudon’s 1 Mag. of Nat. 
tion to the Trochilid®,’ 1801, p. 19. Hist.’ vol. ix. p,616; L. Lloyd, ‘Sean- 
On the bower-birds, Gould, ‘ Hand- dinavian Adventures,’ vol. i. 1854, 
book to the Birds of Australia,’ p. 452« Dixon, ‘Ornamental and 

1865, vol. i. pp. 414 4 61. Ramsay, Domestic Poultry,’ p. 137; Hewitt, 

in the ‘ Ibis,’ 1867, p. 456. in ‘Journal of Horticulture,’ Jan. 

11 ‘ Hist, of British Birds,’vol. ii. 13, 1863, p. 40 j Bechstcin, ‘Stn- 

p. 92. benvogel,' 1840, s. 230. Mr. J- 

18 ‘Zoologist,’ 1853-1&&, p. Jenner Weir has lately given me 
3946. an analogous case with ducks of two 

1# Waterlou, ‘Essays on Nat. species. 

Hist^ 2nd series, pp. 42 and 117. 




;hap. XIV. * Preference by the Female. 


415 


litional instances could be given; and the Bev. E. S. Dixon 
remarks that “ those who have kept many different species of 
« geese together, well know what unaccountable attachments 
“ they are frequently forming, and that they are quite as likely 
“ to pair and rear young with individuals of a race (species) 
“ apparently the most alien to themselves, as with their own 
“ stock.” 

The Eov. W. D. Fox informs me that he possessed at the same 
time a pair of Chinese geese ( Anser cygnoides), and a common 
gander with three geeso. The two lots kept quite separate, 
until the Chinese gander seduced one of the common geese 4^ 
live with 4dm. Moreover, of the jioung birds hatched from tho 
eggs of the common geeso, only four were pure, the other 
eighteen proving hybrids; so that the Chinese gander seems to 
have had prepotent charms over the common gander. I will 
give only one other case; Mr. Hewitt states that a wild duck, 
reared in captivity, “after breeding a couple of seasons with her 
“ own mallard, at once shook him off on my placing a male 
" Pintail on the water. It was evidently a caso of love at first 
“ sight, for she swam about tho new-comer caressingly, though 
“ he appeared evidently alarmed and averse to her overtures of 
“ affection. From that hour she forgot her old partner. Winter 
“ passed by, and the noxt spring the Pintail seemed to have 
“ become a convert to her blandishments, for they nested and 
“ produced seven or eight young ones.” 

What the charm may have been in these several cases, beyond 
mere novelty, wo cannot even conjecture. Colour, however, 
sometimes comes into play; for in order to raise hybrids from 
the siskin ( Fringilla spinus) and tho canary, it is much the best 
plan, according to Bochstein, to place birds of the same tint 
together. Mr. Jenner Weir turned a female canary into his 
aviary, where there were male linnets, goldfinches, siskins, 
greenfinches, chaffinches, and .other birds, in order to see which 
she would choose; but there never was any doubt, and the 
greenfinch carried the day. Thoy paired and produced hybrid 
offspring. 

The fact of the female preferring to pair with one male rather 
than with another of the same species, is not so likely to excite 
attention, as when thfc occurs, as we have just seen, between 
distinct species. The former cases can best be observed with 
domesticated or confined birds; but these are often pampered 
by high feeding, and sometimes have their instincts vitiated to 
an extreme degree. Of this latter I could gfte sufficient 
proofs with pigeons, and especially with fowls, but they cannot 
be here related. Vitiated instincts may also account forborne 
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of tho hybrid unions above mentioned; but in many of these 
cases the birds were allowed to range freely over large ponds, 
and there is no reason to suppose that they were unnaturally 
stimulated by high feeding. 

With respect to birds in a state of nature, the first and most 
obvious supposition which will occur to every one is that the 
female at the proper season accepts the first male whom she 
may encounter; but she has at least the opportunity for exerting 
a choice, as she is almost invariably pursued by many males. 
Audubon—and we must remember that he spent a long life in 
spvowling about the forests of the United States and observing 
the birds—does not doubt that the female deliberately chooses 
her mate; thus, speaking of a woodpecker, he says the hen is 
followed by half-a-dozen gay suitors, who continue performing 
strange antics, “ until a marked preference is shewn for one.'’ 
The female of the red-winged starling {Agelseus phcmiceus ) is 
likewise pursued by several males, “ until, becoming fatigued, 
“ she alights, receives their addresses, and soon makes a choice." 
He describes also how several male night-jars repeatedly plunge 
through the air with astonishing rapidity, suddenly turning, and 
thus making a singular noise; “ but no sooner has the female 
“ made her choice, than the other males are driven away." 
With one of the vultures ( Cathartes aura ) of the United States, 
parties of eight, ten, or more males and females assemble on 
fallen logs, “ exhibiting the strongest desire to please mutually,” 
and after many caresses, each male leads off his partner on the 
wing. Audubon likewise carefully observed the wild flocks of 
Canada geese ( Anser canadensis), and gives a graphic description 
of their love-antics; he says that the birds which had been 
previously mated “renewed their courtship as early as the 
“ month of January, while the others would be contending or 
“ coquetting for hours every day, until all seemed satisfied with 
" the choice they had made, after which, although they re- 
“ mained together, any person could easily perceive that they 
“ were careful to keep in pairs. I have observed also tfeat the 
“ older the birds, the shorter were the preliminaries of their 
" courtship. The bachelors and old maids, whether in regret, 
“ or not caring to be disturbed by the bustle, quietly moved 
“ aside and lay down at some distance from the rest.”*’ Many 
similar statements with respect to other birds could be cited 
from this same observer. 

Turning now to domesticated and confined birds, I will 
commence By giving wl^i little I have learnt respecting the 

2 * Audubon 1 Ornitholog. Biography,’ vol. i. pp. 191,349; vol. ii. pp. 42, 
275 ; ,vol. iii. p. 2. 
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courtship of fowls. I have received long letters on this subject 
from Messrs. Hewitt and Tegetmeier, and almost an essay from 
the late Mr. Brent. It will be admitted by every one that these 
gentlemen, so well known from their published works, are 
careful and experienced observers. They do not believe that 
the females prefer certain males on account of the boauty of 
their plumage; but some allowance must be made for the arti¬ 
ficial state under which these birds have long been kept. Mr. 
Tegetmeier is convinced that a game-cock, though disfigured by 
being dubbed and with his hackles trimmed, would be accepted 
as readily as a male retaining all his natural ornaments. ])§» 
Brent, however, admits that the J»auty of the male probably 
aids in exciting the female; and her acquiescence is necessary. 
Mr. Hewitt is convinced that the union is by no means left to 
mere chance, for the female almost invariably prefers the most 
vigorous, defiant, and mettlesome male; hence it is almost 
useless, as he remarks, “ to attempt true breeding if a game-cock 
“ in good health and condition runs the locality, for almost 
“ every hen on leaving the roosting-place will resort to the 
"game-cock, even though that bird may not actually drive 
“ away the male of her own variety.” Under ordinary circum¬ 
stances the males and females of the fowl seem to come to a 
mutual understanding by means of certain gestures, described 
to me by Mr, Brent. But hens will often avoid the officious 
attentions of young males. Old hens, and hens of a pugnacious 
disposition, as tho same writer informs me, dislike strange 
males, and will not yield until well beaten into compliance. 
Ferguson, however, describes how a quarrelsome hen was 
subdued by the gentle courtship of a Shanghai cock. 81 

There is reason to believe that pigeons of both sexes prefer 
pairing with birds of the same breed; and dovecot-pigeons 
dislike all the highly improved breeds. 28 Mr. Harrison Weir 
has lately heard from a trustworthy observer, who keeps blue 
pigeons, that these drive away all other coloured varieties, such 
as white, red, and yellow; and from another observer, that a 
female dun carrier could not, after repeated trials, be matched 
with a black male, but immediately paired with a dun. Again. 
Mr. Tegetmeier had a female blue turbit that obstinately 
refused to pair with ttro males of the same breed, which were 
successively shut up with her for weeks; but on being let out 
she would have immediately accepted the first blue dragon that 
offered. As she was a valuable bird, she Was then shut up for 

81 * Rare and Prize Ponltry,’ 1854, Pla# under Domestication,’ vol. ii. 
p. 27. ’ P- 103. 

® ‘ The Variation of Animals and 

T $ 
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man; weeks with a silver (i.e., very pale bine) male, and at last 
mateid with him. Nevertheless, as a general role, colour appears 
to have little influence on the pairing of pigeons. Mr. Teget- 
meier, at my request, stained some of his birds with magenta, 
but they wore not much noticed by the others. . 

Female pigeons occasionally feel a strong antipathy towards 
certain males, without any assignable cause. Thus MM. Boitard 
and Corbid, whose experience extended over forty-five years, 
Btate: “Quand une femelle 4prouve de l’antipathie pour un 
“ m&le avec lequel on veut l’accoupler, malgri tons les feux 
Uul.o l’amour, malgre l’alpiste et le chtaevis dont on la nourrit 
“ pour augmenter sou ardeur, malgrd un emprisonnbment de 
“six mois et mSmo d’un an, elle rofuse constamment see 
“ carosses; les avances empresses, los agacerics, les toumoie- 
“ mens, les tendres roucoulemens, rien ne peut lui plaire ni 
“ l’cmouvoir; gonfleo, boudeuse, blottie dans un coin de sa 
“ prison, elle n’eu sort que pour boire et manger, ou pour re- 
“ poussor avec une cspoco do rage des oarcsses devenues trop pres- 
•' sautes." 43 On the other hand, Mr. Harrison Weir has himself 
observod, and has heard from several breedors, that a female 
pigeon will occasionally tako a strong fancy for a particular male, 
and will desert her own mate for him. Some females, accord¬ 
ing to another experienced observer, Riedel, 84 aro of a profligate 
disposition, and prefer almost any stranger to their own mate. 
Some amorous males, called by our English fanciers “ gay 
birds," are so successful in their gallantries, that, as Mr. H. 
Weir informs mo, they must bo shut up on account of the 
mischief which they cause. 

Wild turkoys iu the United States, according to Audubon, 
" sometimes pay their addresses to tho domesticated females, 
" and are gonorally received by thorn with groat pleasure.” So that 
theso fomalcs apparently prefor tho wild to their own males.* 4 

Hore is a more curious case. Si: B. Heron during many years 
kept an account of the habits of the peafowl, which he bred in 
large numbers. Ho states that" the hens havo frequently^ great 
" preference to a particular peacock. They were all so fond 
“ of an old pied cock, that one year, when he was confined 
“ though still in view, they were constantly assembled close to 
“ the trellice-walls of his prison, and would not suffer a japanned 


** Boitai 1 and Corbie, ‘ Us 
Pigeons, io.,’ 1824, p. 12. Prosper 
Lucas ('Traitd de 1’IMrdd. Nat.’ 
tom. ii. 1850, p. 298) haa hiw.aelf 
observed nearly similar facie with 
pigeons. 


’* 1 Die Taubenxncht,’ 1824, t. 86. 
11 ‘Ornithological Biography,' 
vol. i. p. 13. See to the tame effect, 
Dr. Brvant, in' Allen’s Mammals and 
Birds of Florid*,’ p. 344. 
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“ peacock to touch them. On his being let out in the autumn, 
“ the oldest of the hens instantly courted him, and was success¬ 
ful in her courtship. The noxt year he was shut up in a stable, 
“ and then the hens all courted his rival.” 34 This rival was a 
japanned or black-winged peacock, to our eyes a more beautiful 
bird than the common kind. 

Lichtenstein, who was a good observer and hod cxcollont 
opportunities of observation at the Cape of Good IIopo, assured 
Budolphi that the female widow-bird (C’Atru pmgnc ) disowns the 
male, when robbed of the long tail-feathers with wliich he is 
ornamented during the brooding-season. I presumo that 
observation must have been mnd%on birds under confinement!" 
Here is an analogous caso; Dr. Jaeger, 3 * director of the Zoological 
Gardens, of Vienna, states that a male silvor-pheasant, who had 
been triumphant over all other males and was the accepted 
lover of the females, had his ornamental plumage spoilod. He 
was then immediately superseded by a rival, who got the upper 
hand and afterwards led the flock. 

It is a remarkable fact, as showing how im{>orlant colour is in 
the courtship of birds, that Mr. Boardman, a woll-known col¬ 
lector and observer of birds for many years in the Northern 
United States, has nover in his largo experience seen an albino 
paired with anothor bird; yet ho has lmd opportunities of 
observing many albinos lxdouging to several species. 3 * It can 
hardly be maintained that albinos in a state of nature are 
incapable of breeding, as they can bo raised with tho greatest 
facility under confinement. It appears, therefore, that wo must 
attribute tho fact that they do not pair, to their rejection by 
their normally coloured comrades. 

Female birds not ouly oxort a choieo, but in some few cases 
they court the malo, or even fight together for his )x>ssession. 
Sir B. Heron states that with peafowl, the first advances are 
always made by tho female ^something of tho same kind takes 
place, according to Audubon, with tho older femalus of the wild 
turkey. With tho capercailzie, tho females flit round tho male 
whilst he is parading at one of tho places of assemblage, and 
solicit his attention.* 1 Wo have seen that a tamo wild-duck 


« • Proc. Zool. Soc.’ If .15, p. 54. 
The japnnne>l peacock is considered 
by My. Sclater as a distinct species, 
and has been named Paco nbjri~ 
pennis ; but the evidence seems to 
me to shew that it is only a variety. 

17 Rudolphi, ‘Beytrage mr An- 
thrnpologie,' 1812, s. 184. 

a 1 Dia Dnrwin’sche Ttaeorie, nod 


ihre Stellung zu Moral nnd Re¬ 
ligion,' 18*59, *. 59. 

29 This statement is given by Mi 
A. I>.*ith Adam%, in hi* * Field and 
Forest Kambl»a,’ 1873, p. 70, and 
accords with his own experience 

f )Jn regard to peafowl, see Sir 
eron, * Proc. Zoolog. .Soc.* 1835, 
p. 54, and the Rev. fc. 8. Dixon, 
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seduced an unwilling pintail drake after a long courtship. Mr. 
Bartlett believes that the Lophophorus, like many other gallina¬ 
ceous birds, is naturally polygamous, but two females cannot be 
placed in the same cage with a male, as they fight so much 
togother. Tho following instance of rivalry is more surprising 
as it relates to bullfinches, which usually pair for life. Mr. 
Jenner Weir introduced a dull-coloured and ugly female into his 
aviary, and sho immediately attacked another mated female so 
unmercifully, that the latter had to be separated. The new 
fcmalo did all the courtship, and was at last successful, for she 
pnjred with the male; but after a time she met with a just re¬ 
tribution, for, ceasing to bo pugnacious, sho was replaced by the 
old female, and the male then deserted his new and returned to 
his old love. 

In all ordinary cases the male is so eager that he will accept 
any female, and does not, as far as wo can judge, prefer one to 
the other; but, as wo shall horeafter see, exceptions to this rule 
apparently occur in some few groups. With domesticated birds, 
I havo hoard of only ono case of males shewing any preference 
for certain females, namely, that of the domestic cock, who, 
according to tho high authority of Mr. Howitt, prefers the 
younger to tho oldor hons. On tho other hand, in effecting 
hybrid unions botweeu the male pheasant and common hens, 
Mr. Hewitt is convinced that the pheasant invariably prefers the 
oldor birds. Ho does hot appear to bo in the least influenced by 
their colour, but “ is most capricious in his attachments f 31 
from somo inexplicable causo he shews the most determined 
aversion to cortain hons, which no care on tho part of tho 
broodor can ovorcomo. Mr. Hewitt informs me that somo hens 
aro quite unattractive oven to tho males of their own species, so 
that they may bo kept with several cocks during a whole season, 
and not ono egg out of forty or fifty will prove fertile. On the 
othor hand, with tho Long-tailed duck (ffartlda ghicialit), “ it 
has been remarked,” says M. Ekstrom, “that certain females 
“ are much moro courted than tho rest. Frequently, indeed, 
“ ono sees an individual surrounded by six or eight amorous 
“ males.” Whether this statement is credible, I know not; but 
the native sportsmen shoot these females in order to stuff them 
as decoys.* 1 ' 

With respect to female birds feeling a preference for particular 


Ornamental Poultry/ 18*48, p. 8. 
For the turkey, Audubon, ibid.^*, 4. 
For the capercaillie, Lloyd, ‘ Game 
bird of Sweden/ 1887, p. 23. 


** Mr. Hewitt, quoted in ‘Tegat* 
meier’s Poultry Book/ 1886. p. 165. 

11 Quoted in Lloyd'* ‘ Game Bird* 
of Sweden/ p. 345. 
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males, we must bear in mind that we eon judge of choice being 
exerted, only by analogy. If an inhabitant of another planet 
were to behold a number of young rustics at a Shir courting a 
pretty girl, and quarrelling about her like birds at one of their 
places of assemblage, he would, by the eagerness of the wooers 
to please her and to display their finery, infer that she had the 
power of choice. Now with birds, the evidence stands thus; 
they have acute powers of observation, and they seem to have 
somo taste for the beautiful both in colour and sound. It is 
certain that the females occasionally exhibit, from unknown 
causes, the strongest antipathies and preferences for particujpr 
males. When the sexes differ in colour or in other ornaments 
the males with rare exceptions are tho moro decorated, either 
permanently or temporarily during tho breeding-season. They 
sedulously display thoir various ornaments, exert their voices, 
and perform strange antics in tho presence of tho females. Even 
well-armed males, who, it might bo thought, would altogether 
depend for success on tho law of tattle, are in most cases highly 
ornamented; and their ornaments have been acquired at tho 
expense of some loss of power. In other cases ornaments havo 
been acquired, at tho cost of increased risk from birds and 
beasts of prey. With various species many individuals of both 
sexes congregate at tho same spot, and their courtship is a pro¬ 
longed affair. Thcro is even reason to suspect that tho males 
and females within the samo district do not always succeed in 
pleasing each other and pairing. 

What then aro we to conclude from theso facts and considera¬ 
tions? Does the male parado his charms with so much pomp 
and rivalry for no purpose ? Aro wo not justified in believing 
that the female exerts a choice, and tlrnt sho receives the 
addresses of the male who pleases her most ? It is not probable 
that she consciously deliberates; but she is most excited or 
attracted by the most beautiful, or molodious, or gallant malos. 
Nornoed it bo supposed that tho female studies each stripe or spot 
of colour; that the peahen, for instance, admires each detail in tho 
gorgeous train of tho peacock—she is probably struck only by 
tho general effect Nevertheless, after hearing how carefully the 
male Argus pheasant displays his elegant primary wing-feathers, 
and erects his ocellatdH plumes in the right position for their 
fult effect; or again, how the male goldfinch alternately displays 
Ids gold-bespangled wings, we ought not to feel too sure that the 
f«m»l« does not attend to each detail of beauty. We can judge, 
as already remarked, of choice being sported, only from analogy; 
and the mental powers of birds do notdiffer fundamentally from 
ours. From various considerations wo may conclude that 
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the pairing of birds is not left to chance; but that those males, 
which are best able by their various charms to please or excite 
the female, are under ordinary circumstances accepted. If this 
be admitted, thero is not much difficulty in understanding how 
male birds have gradually acquired their ornamental characters. 
All animals present individual differences, and as man can 
modify his domesticated birds by selecting the individuals 
which appear to him the most beautiful, so the habitual or even 
occasional preference by the female of the more attractive males 
would almost certainly lead to their modification; and such 
{Edifications might in the course of time be augmented to 
almost any extent, compatible with the existence of the* species. 

Variability of Birds, and especially of their Secondary Sexual 
Characters .—Variability and inheritance are the foundations for 
the work of selection. That domesticated birds have varied 
greatly, their variations being inherited, is certain. That birds 
in a state of nature havo been modified into distinct races is 
now universally admitted.” Variations may be divided into 
two classes; those which appear to our ignorance to arise spon¬ 
taneously, and those which are directly related to tho surrounding 
conditions, so that all or nearly all the individuals of the same 
species are similarly modified. Cases of tho latter kind havo 
recently been observed with care by Mr. J. A. Allen,” who shews 


*' According to Dr. Blasius (‘ Ibis,’ 
vol. ii. 1880, p. 297), there are 425 
Indubitable species of birds which 
breed in Europe, besides sixty forms, 
which are frequently regarded as 
distinct species. Of the latter, 
Blasius thinks that only ten are 
really doubtful, and that the other 
fifty ought to be united with their 
nearest allies; but this shews that 
there must be a considerable amount 
of variation with some of our Euro¬ 
pean birds. It is also an unsettled 
point with naturalists, whether 
several North American birds onght 
to be ranked as specifically distinct 
from the corresponding European 
species. So again many North Ame¬ 
rican forms which until lately were 
named as distinct species, are now 
considered to be local races. 

H 'Mammals and Birds of East 
Florida,’ also an ‘ Ornithological Re¬ 
connaissance of Kansas, Ac, 1 Not¬ 
withstanding the Influence of cli¬ 
mate on the colours of birds, it a. 


difficult to account for tho dull or 
dark tints of almost all the species 
inhabiting certain countries, for 
instance, the Galapagos Islands under 
the equator, the wide temperate 
plains of l’atagonia, and, as it ap¬ 
pears, Egypt (»ee Mr. Hartshorns 
in the ‘ American Naturalist,’ 1873, 
p. 747). These countries are open, 
and afford little shelter to birds; 
but it seems doubtful whether the 
absence of brightly coloured species 
can be explained on the principle of 
protection, for on tho Patup.-r, which 
are equally open, though covered 
by green grass, and where the birds 
would be equally exposed to danger, 
many b-illiaut and conspicuously 
coloured species are common. I 
have sometimes speculated whether 
the prevailing dull tints of the 
scenery in the above named countries 
may not have affected the apprecia¬ 
tion of bright colours by the birds 
inhabiting them. 
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that in the United States many species of birds gradually become 
more strongly coloured in proceeding southward, and more 
lightly coloured in proceeding westward to the arid plains of the 
interior. Both sexes seem generally to be affected in a like 
manner, but sometimes one sex more than the other. This 
result is not incompatible with the belief that the colours of 
birds are mainly due td the accumulation of successive varia¬ 
tions through sexual selection; for even after the sexes kavo 
been greatly differentiated, climate might produco an equal 
offect on both soxes, or a greater offect on one sex than on the 
other, owing to some constitutional difforeneo. 

Individual differences betweew the members of tho samo 
species are admitted by ovory ono to occur under a state of 
nature. Sudden and strongly marked variations are raw; it is 
also doubtful whether if benefioial they would often bo preserved 
through selection and transmitted to succeeding generations. 1 * 
Nevertheless, it may be worth while to give tho few cases which 
I have been able to collect, relating chiefly to colour,—simple 
ulhinism and melanism being excluded. Mr. Gould is well 
known to admit the existence of few varieties, for he esteems 
very slight differences as spcoific; yet ho states 9 * that near 
Bogota certain humming-birds belonging to tho genus Cynunlhus 
are divided into two or three races or varieties, which differ 
from each other in tho colouring of tho tail —" some having the 
“ whole of the feathers blue, white others havo the eight central 
" ones tipped with beautiful green.” It does not appear that 
intermediate gradations havo been observed in this or the 
following cases. In tho mates alono of ono of the Australian 
parrakeet8 “ tho thighs in somo are scarlet, in others grass- 
“ green.” In another parrakeet of tho samo country “ somo 
" individuals havo the band across tho wing-coverts bright- 


** ‘Origin of Sped#*,’ fifth edit. 
1869, p. 10+. 1 had always |*r- 

ceived, that rare and strongly- 
marked deviations of structure, de¬ 
serving to be called monstrosities, 
could seldom be preserved through 
natural selection, and that the pre¬ 
servation of even bighlyebcneficial 
variations would depend to a certain 
extent on chance. I had also fully 
appreciated the importance of mere 
individual differences, and this led 
me to insist so strongly on the im¬ 
portance of that unconscious form 
of selection by man, which follows 
from the preservation of the most 


valued individuals of each breed, 
without any intention on his part 
to modify the characters of the 
breed. But until I read an able 
article in the * North British Re¬ 
view ’ (March 1867, p. 288, et sc?.), 
which has been of more use to me 
than any other Review, 1 did not 
see how great the chances wars 
against the preservation of varia¬ 
tions, whether slight or strongly 
pronounced, occurring only in single 
individuals. 

oVlntroduct. to tha Trochilids, 

p. 102. 
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" yellow, while in others the same part is tinged with red.” 3 ’ 
In tUb United States some few of the males of the Scarlet Tanager 
(Tunnyra rubra ) have “ a beautiful transverse band of glowing 
“ red on the smaller wing-coverts;”” but this variation seems 
to be somewhat rare, so that its preservation., through sexual 
selection would follow only under unusually favourable circum¬ 
stances. In Bengal tho Honey buzzard ( Pernii cristata ) has 
either a small rudimcntal crest on its head, or none at all: so 
slight a difference, however, would not have been worth notice, 
had not this same species possessed in Southern India " a well- 
<,rnarkod occipital crest formed of several graduated feathers."-* 

The following cose is in setno respects more interesting. A 
pied variety of the raven, with the head, breast, abdomen, and 
parts of the wings and tail-foathers white, is confined to tho 
Fcroo Islands. It is not very rare there, for Graba saw during 
his visit from eight to ten living specimens. Although tho 
characters of this variety are not quite constant, yet it has been 
namod by several distinguished ornithologists as a distinct 
species. Tho fact of tho pied birds being pursued and persecuted 
with muoh clamour by the other ravens of the island was tho 
chief cause which led Briinnich to conclude that they were 
specifically distinct; but this is now known to be an error.* 0 
This cose seems analogous to that lately given of albino birds 
not pairing from being rejected by their comrades. 

In various parts of the northern sons a remarkable variety of 
tho common Guillemot ( (Jria troth) is found; and in Feroe, one 
out of overy fivo birds, according to Graba’s estimation, presents 
this variation. It is characterised 41 by a pure white ring round 
the oye, with a curved narrow white line, an inch and a half in 
length, extending hick from the ring. This conspicuous cha¬ 
racter has causod tho bird to bo ranked by several ornithologists 
ns a distinct species under tho namo of U. lacrymant, but it is 
now known to l>o merely a variety. It often pairs with the 
common kind, yet intermediate gradations have never been seen; 
nor is this surprising, for variations which appear suddenly, are 
often, as I have elsewhere shown,** transmitted either unaltered 
or not at all. Wo thus sec that two distinct forms of the same 
species may co-exist in tho samo district, and we cannot doubt 

411 Gonld, * Handbook to Birds of F&ro,’ 1830,». 51-54. Maczillivray, 
Australia,' vol. ii. pp. 32 an i 08. ‘ Hist. British Birds,’ vol. iii. p. 

“Audubon, ‘ Omitholnjj. Bio- 743. 1 Ibis,' vol. v. 1863, p. 469. 
graphv,’ 18.18, vol. It. p. 389. •' Grabs, ibid. s. 54. Macgil- 

* Jrrdon, • Birds of India,' vol. i. livrar, ibid. vol. v. p. 327. 

p. 108; and Mr. Bljrth, in*’Kami 44 ‘Variation of Animals and 

and Water,' 1868, p. 381. Plants under Domestication,' vol. ii. 

** Graba,' Tagebuch, Il'-i'S lurch p. 32. 



Chap. XIV. * 


Variability. 


425 


that if the one had possessed any advantage over the other, it 
would soon have been multiplied to the exclusion of the latter. 
If, for instance, the male pied ravens, instead of being persecuted 
by their comrades, had been highly attractive (like the above 
pied peacock) tq the black female ravens, thoir numbers would 
lmvo rapidly increased. And this would have been a ease of 
sexual selection. 

With respect to the slight individual differences whioh are 
common, in a greater or less degree, to all the members of the 
sanio species, we have every reason to beliovo that they are by 
far the most important for tlio work of selection. Secondly 
sexual characters are eminently ligble to vary, both with animals 
ilia state of naturo and under domestication. 15 There is also 
reason to believe, as we have seen in our eighth chapter, that 
variations are more apt to occur in the male than in the female 
sex. All theso contingencies are highly favourable for sexual 
selection. Whether characters thus acquired aro transmitted 
to one sex or to both sexes, depends, as wo shall seo in the 
following chapter, on tho form of inheritance which prevails. 

It is sometimes difficult to form an opinion whether certain 
slight differences between tho sexes of birds aro simply the 
result of variability with sexually-limited inheritance, without 
tho aid of sexual selection, or whether they havo lieun augmented 
through this latter process. I do not hero refer to tho many 
instances whero tho roalo displays splendid colours or other 
ornaments, of which tho female jmrtakos to a slight degroo; for 
these aro almost certainly due to characters primarily acquired by 
tho malo having been moro or less transferred to tho female. But 
what aro we to conclude with respect to certain birds in which, 
for instance, tho eyes differ slightly in colour in the two sexes?* 4 
In somo cases the eyes differ conspicuously; thus with tho 
storks of tho genus Xenorhynchut, those of tho malo aro blackish- 
hazel, whilst thoso of tho females are gamboge-yellow; with 
many hornbills (Buceros), as I hear from Mr. Blyth,* 5 tho males 
have intense crimson eyes, and those of the females are white. 
In t£e Buccrot bicorn it, the hind margin of tho casque and a 
stripe on the crest of tho beak are black in the male, but not so 
in tho female. Are we to suppose that theso black marks and 
tho crimson colour of the eyes have been preserved or augmented 
through sexual selection in the males ? This is very doubtful; 

** On these points see also ‘ Veris- of a Poilic* anil Gnllicre* is ‘ IWs,* 
tion of Animals »ml Plants under sol. ii. 1800, p. 200; nnd Vol. r. 
Domestication,’rot. i. p. 253; vol. ii. 18^ p. 428. 
pp. 73, 75. “ See also Jordon, * Birds of 

“ See, for instance, on the Irides Indus,' vol. i. pp. 243-M5. 
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for Mr. Bartlett shewed me in the Zoological Gardens that the 
inside of the month of this Bnceros is black in the male and 
flesh-coloured in the female; and their external appearance or 
Beauty would not be thus affected. I observed in Chili“ that 
the iris in the condor, when about a year old, is dark-brown, but 
changes at maturity into yellowish-brown in the male, and into 
bright red in the female. The male has also a small, longitu¬ 
dinal, leaden-coloured, fleshy crest or comb. The comb of many 
gallinaceous birds is highly ornamental, and assumes vivid 
colours during the act of courtship; but what are we to think 
vi)the dull-coloured comb of the condor, which does not appear 
to us in the least ornamental % The same question maybe asked 
in regard to various other characters, such as the knob on the 
base of the beak of the Chinese goose (Anser cygnoides), which is 
much larger in the male than in tho female. No certain'answer 
can be given to these questions; but we ought to bo cautious in 
'assuming that knobs and various fleshy appendages cannot be 
attractive to tho female, when wo remember that with savage 
races of man various hideous doformities—deep scars on the 
faco with tho flesh raised into protulierances, tho septum of 
tho nose piorcod by sticks or bones, holes in tho ears and lips 
strotehod widely open—are all admired as ornamental. 

Whother or not unimportant differences between the sexes, 
such as those just specified, havo been preserved through sexual 
selection, those differences, as well as all others, must primarily 
dopend on tho laws of variation. On tho principle of correlated 
devolopmont, the plumago ofton varies on different parts of tho 
body, or over tho wholo body, in the same manner. Wo see this 
well illustrated in certain breeds of tho fowl. In all tho breeds 
tho feathers on tho neck and loins of tho males aro elongated, 
and aro called hackles; now when both sexes acquire a top-knot, 
which is a now character in tho genus, the feathers on tho head 
of the malo become hackle-shaped,“evidently on the principle of 
correlation; whilst those on the head of the fcmnle aro of the 
ordinary shape. Tho colour also of tho hackles forming the 
top-knot of the malo, is often correlated with that of the hackles 
on the neck and loins, as may be seen by comparing these 
feathers in the Golden and Silve»«pangled Polish, the Houdans, 
and Crdve-«Bur breeds. In some natural species we may 
observe exactly the samo correlation in the colours of these same 
feathers, as in the males of tho splendid Gold and Amherst 
pheasants. 

The structure of each i^ividual feather generally causes any 
*• 1 Zoology of the Voyage of H.M.S. Beagle,' 1841, p. 6 . 
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change in its colouring to be symmetrical; we see this in the 
various laced, spangled, and pencilled breeds of the fowl; and 
on the principle of correlation the feathers over the whole body 
are often coloured in the same manner. We are thus 
without much trouble to rear breeds with their plumago marked 
almost as symmetrically as in natural species. In laced and 
spangled fowls the coloured margins of the feathers are abruptly 
defined; but in a mongrel raised by me from a black Spanish ' 
oock glossed with green, and a white game-hen, all the feathors 
were greenish-black, excepting towards their extremities, which 
were yellowish-white; but between tho white extremities asd 
the blfuik bases, there was on each feather a symmetrical, curved 
zone of dark-brown. In some instaneos tho shaft of the feather 
determines the distribution of tho tints; thus with tho body- 
foathers of a mongrel from tho samo black Spanish cock and a 
silver-spangled Polish hen, the shaft, together with a narrow 
space oh each side, was greenish-black, and this was surrounded 
by a regular zone of dark-brown, edged with brownish-white. 

In these cases we havo feathors symmetrically shaded, liko those 
which give so much elegance to tho plumage of many natural 
secies. I havo also noticed a variety of the common pigeon 
with tho wing-lwrs symmetrically zoned with three bright 
shades, instead of being simply black on • sluty-bluo ground, as 
in tho parent-species. 

In many groups of birds tho plumage is differently coloured 
in the several species, yet certain spots, marks, or stripes are 
retained by all. Analogous cases occur with tho breeds of tho 
pigeon, which usually retain tho two wing-liars, though they 
may bo coloured red, yellow, white, black, or blue, tho rest of tho 
plumago being of some wholly different tint. Hero is a more 
curious case, in which certain marks are retained, though 
coloured in a manner almost exactly tho opjmsito of what is 
natural; the aboriginal pigoen lias a blue tail, with tho torminal 
halves of the outer webs of the two outer tail feathors white; now 
thesis a sub-variety having a white instead of a blue tail, with 
precisely that part black which is white in the parentsjiecics.” 

formation and VariahUity of the Ocelli or eye-like Spoil an the 
Plumage of Uirdt. —As no ornaments are more beautiful than tho 
ocelli on the feathers t>f various birds, on tbo hairy coats of some 
mammals, on the Beales of reptiles and fishes, on tho skin of 
amphibians, on the wings of many Lopidoptera and other insects, 
they deserve to bo especially noticed. An ocellus consists of a 
spot within a ring of another coloi^ like the pupil within the 

” Bvchstcin, ‘ Xalurgeeotnciite UeuK.chUixU,’ B. ir. 11115, i. 31, oo « 
•ub-Taritty of the Monck pigeon. • 
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iris, but the central spot is often surrounded by additional con¬ 
centric zones. The ocelli on the tail-coverts of the peacock offer 
a familiar example, as well as those on the wings of the peacock- 
butterfly (Vanessa). Mr. Triraen has given me a description of 
a 8. African moth (Gyananis isis), allied to our .Emperor moth, 
in which a magnificent ocellus occupies nearly the whole surface 
of each hinder wing; it consists of a black centre, including a 
semi-transparent crescent-shaped mark, surrounded by successive, 
ochre-yellow, black, ochre-yellow, pink, white, pink, brown, and 
whitish zones. Although we flo not know the steps by which 
tfeiso wonderfully beautiful and complex ornaments have been 
developed, the process has probably been a simple onef’at least 
with insocts; for, as Mr. Trimcn writes to me, “ no characters of 
" mere marking or coloration are so unstable in the Lepidoptera 
“ as the ocelli, both in number and size.” Mr. Wallace, who 
first called my attention to this subject, showed me a series of 
specimens of our common meadow-brown butterfly ( llipparchia 
juniru) exhibiting numorous gradations from a simple minute 
black spot to an elegantly-shaded ocellus. In a S. African 
butterfly ( Cyllo lulu, Linn.), belonging to the same family, the 
ocelli are oven still moro variablo. In somo specimens (A, fig. 03) 
largo spaces on the upper surface of the wings are coloured 
black, and includo irregular white marks; and from this state 
a complete gradation can bo traced into a tolerably perfect 
ocellus (A 1 ), and this results from the contraction of the irregular 
blotches of colour. In another scries of specimens a gradation 
can bo followed from excessively minuto whito dots, surrounded 
by a scarcely visible black lino (B), into perfectly symmetrical 
and largo ocolli (BV In cases like these, the development 
of a perfect ocellus does not require a long course of variation 
and selection. 

With birds and many othor animals, it seems to follow from 
tho comparison of allied species that circular spots aro often 
generated by tho breaking up and contraction of stripes. In tho 
Tragopan pheasant faint whito lines in tho female represent the 
beautiful whito spots in the male; 4 * and something of the same 
kind may bo observed in tho two sexes of tho Argus pheasant. 
However this may be, appearances strongly favour tho belief that 
on tho one hand, a dark spot is often formed by tho colouring 

“ This woodcut h«i been on- wingi of this butterfly, in his 
graved from a beautiful drawing, ‘ Khopnlocera Africa Australia,* p. 
most kindly made for me by Mr. 18i>. 

Trimcn; see also his descriptjp* of * Jerdon, ‘Birds of India,* vol. 
the wonderful amount of variation iii. p. 517. 

In the coloration and shape of the 
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matter being drawn towards a central point from a surrounding 
-one which latter is thus rendered lighter; and, on the other 
hand that a white spot is often formed by the colour being driven 
away’ from a central point, so that it accumulates in a surround- 
ine darker zone. ’ In either case an ocellus is the result The 
colouring matter seems to be a nearly constant quantity, but is 
T3distributed, either cedtripetally or centrifugally. The feathers 



A. S;*dmen, from Mauritius, upper 
surface of fore-wing 
At. Specimen, from Natal, ditto. 


B. Specimen, from Java, upper »uifM6 
of hind-wing. 

B». Rp»-dimn, from Mauritius, ditto. 


of the common guinea-fowl offer a good instance of white spots 
surrounded by darker zones; and wherever the white spots aro 
largo and stand near each other, the surrounding dark zones 
Itecomo confluent. In the same wing-feather of tho Argus 
pheasant dark spots may be seen surrounded by a palo zone, 
and white spots by a /lark zone. Thus tho formation of an 
ocellus in its most elementary state appears to bo a simple affair. 
?,y what further steps the more complex ocelli, which are sur¬ 
rounded by many successive zones of colour, have been generated, 
I will not pretend to say. But the zorad feathers of the mongrels 
from differently coloured fowls, and ill extraordinary variability 
of the ocelli on many Lepidoptera, lead us to conclude # that their 
formation is not a complex process, but depends on some slight 
and graduated change in the nature of the adjoining tissues. 
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Gradation of Secondary Stxml Character ^.—Cases of gradation 
are important, as shewing us that highly complex ornaments 
may be acquired by small successive steps. In order to discover 
the actual steps by which the male of any existing bird has 
acquired his magnificent colours or other ornaments, we ought 
to behold the long line of his extinct progenitors; but this is 
obviously impossible. Wo may, however, generally gain a clue 
by comparing all the species of the same group, if it be a large 
one; for some of them will probably retain, at least partially, 
traces of their former characters. Instead of entering on 
fctious details respecting various groups, in which striking 
instances of gradation could b» given, it seems the besf'plan to 
take one or two strongly marked cases, for instance that of the 
peacock, in order to see if light can be thrown on the steps by 
which this bird has become so splendidly decorated. The 
peacock is chiefly remarkable from tho extraordinary length of his 
tail-coverts; tho tail itself not being much elongated. The barbs 
along nearly the whole length of these feathers stand separate or 
are decomposed; but this is the case with tho feathers of many 
species, and with some varieties of the domestic fowl and pigeon. 
The barbs coalesce towards tho extremity of the shaft forming 
the oval diso or ocellus, which is certainly one of the most 
beautiful objects in the world. It consists of an iridescent, in¬ 
tensely bluo, indented centre, surrounded by a rich greon zone, 
this by a broad coppery-brown zone, and this by five other narrow 
zones of slightly different iridescent shades. A. trifling character 
in the disc deserves notice; tho barbs, for a space along one of 
the concentric zonos are more or less destitute of their barbules, 
so that n part of tho diso is surrounded by an almost transparent 
zone, which givos it a highly finished aspect. But I hove else¬ 
where described M an exactly analogous variation in the hackles 
of a sub-variety of the game-cock, in which the tips, having a 
metallic lustro, “are separated from the lower part of the 
" feather by a symmetrically shaped transparent zone, composed 
" of tho naked portions of tho barbs.” Tho lower margin or 
base of tho dark-bluo coutro of the ocellus is deeply indented 
on the lino of the shaft. Tho surrounding zones likewise shew 
traces, as may be seen in tho drawing (fig. 64), of indentations, 
or rathor breaks. Theso indentations tfro 'Common to the Indian 
and Javan peacocks ( I’avo cristutns and /*. muliciit); and they 
seemed to deserve particular attention, as probably connected 
with the development of the ocellus; but for a long time I oould 
not conjecture their meaning. 

* * Variation of Animalt iu>d Plants under Domaticatlon,’ vol. L p. 254 
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If we admit the principle of gradual evolution, then must 
formerly have existed many species which presented every suc¬ 
cessive step between the wonderfully elongated toil-coverts of 
the peacock and the short tail-coverts of all ordinary birds; and 
again between the magnificent ocelli of the former, and the 
simpler ocelli or mere coloured spots on other birds; and so with 
all the other characters of the peacock. Let us look to the allied 
(jallinace® for any still-existing gradations. The species and. 



Fiji 5*. Feather of Peacock, about two-third* of natural alio, drawn l.y Mr. Ford. 
The transparent tone is r, presented by the outermost while sons, eonflmd to the 
upper end of the disc. “ 


sub-species of Polyplectron inhabit countries adjacent to the 
native land of the peacock; and they so far resemble this bird 
that they are sometimes called peacoek-nheasanta. I am alao in- 
formed by Mr. Bartlett that they reseniHe the peacock in their 
voice and in some of their habits. During the spring the males, 
as previously described, strut about before the comparatively 
plain-coloured females, expanding and e recti pg their tail and 
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wing-feathers, which are ornamented with numerous ocelli. I 
request the reader to turn back to the drawing (fig. 51, p. 397) 
of a Polyplectron. In P. napdleonu the ocelli are confined to 
the tail and the back is of a rich metallic blue; in which re¬ 
spects this species approaches the Tara peacock.. P. hardwickii 
possesses a peculiar top-knot, which is also somewhat like 
that of the Java peacock. In all the species the ocelli on the 
wings and tail are either circular or oval, and consist of a 
beautiful, iridescent, greenish-blue or greenish-purple disc, with 
a black border. This border in P. chinquia shades into brown, 
fSged with cream-colour, so that the ocellus is here surrounded 
with variously shaded, thougbmot bright, concentric zo&es. The 
unusual length of the tail-coverts is another remarkable character 
in Polyplectron; for in some of the species they are half, and in 
others two-thirds as long as the true tail-feathers. The tail- 
coverts are ocellated as in the peacock. Thus the several species 
of Polyplectron manifestly make a graduated approach to tho 
peacock in the length of their tail-coverts, in the zoning of the 
ocelli, and in some other characters. 

Notwithstanding this approach, the first species of Polyplectron 
which I examined almost made me give up the search; for I 
found not only that the truo tail-feathers, which in the peacock 
are quite plain, were ornamented with ocolli, but that the ocelli 
on all the feathers differed fundamentally from those of tho 
peacock, in there being two on tho same feather (fig. 55), one on 
each side of the shaft. Hence I concluded that tho early pro¬ 
genitors of the peacock could not have resembled a Polyplectron. 
But on continuing my search, I observed that in some of the 
species the two ocelli stood very near each other; that in the 
tail-feathers of P. hardwickii they touched each other; and, 
finally, that on the tail-coverts of this same species os well as of 
P. malaccenac (fig. 56) they were actually confluent. As the 
central part alone is confluent, an indentation is left at both the 
upper and lower ends; and the surrounding coloured zones are 
likewise indented. A single ocellus is thus formed on each tail- 
covert, though still plainly botraying its double origin. ' These 
confluent ocelli differ from tho single ocelli of the peacock in 
having an indentation at both ends, instead of only at tho lower 
or basal end. The explanation, however, of this difference is 
not difficult; in some species of Polyplectron the two oval 
ocelli on the same feather stand parallel to each other; in other 
Bpeoies (as in P. chinquia) they converge towards one end; now 
the partial confluence of^wo convergent ocelli would manifestly 
leave a much deeper indentation at the divergent than at the 
convergent end. It is also manifest that if the convergence were 
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strongly pronounced and the confluence complete, the indentation 
st the convergent end would tend to disappear. 

The tail-feathers in both species 
of peacock are entirely destitute 
of ocelli, and this apparently is 
related to their being covered up 
and concealed by the long tail- 
coverts. In this respect they 
differ remarkably from tho tail- 
feathers of Polyplectron, which 
in most wf the species are or-, 
namented with larger ocelli than 
thoso on the tail-coverts. Hence 
I was led carefully to examine tho 
tail-feathers of the several species, 
in order to discover whether their 
ocelli shewed any tendency to dis¬ 
appear; and to my great satis¬ 
faction, this appeared to be so. 

Tho central tail-feathers of P. 
napolconis have the two ocelli on 
each side of tho shaft perfectly 
developed; but the inner ocellus 
becomes less and less conspicuous 
on tho more exterior-tail-feathers, 
until a mere shadow or rudiment 
is left on the inner side of the 
outermost feather. Again, in P. 
malaccense, the ocelli on the tail- 
coverts are, as we havo seen, 
confluent; and these feathers are 
of unusual length, being tfeo- 
thirds of the length of the tail- 
feather% so that in both tlicso 
respects they approach the tail- 
coverts of the peacock. Now in 
malaccenie the two ceijtral tail- 
feathers alone are ornamented, 
each with two brightly-coloured 
ocelli, the inner ocellus having 
completely disappeared from all 
the other tail-feathers. Conse¬ 
quently the tail-coverts and tail-feathers of this species of Poly¬ 
plectron make a near approach in structure and ornamentation 
to the corresponding feathers of the peacock.. 


FI*. 65. Part of & tail-covert of Pair- 
electron chlnqule, with the t* a ocelli 
uf oat. size. 



FI*. M. Pert of e Uil-Wrt of Poljr- 
plfctron roaUccriw, with the two 
£pUi, pertielly cooflurtit, of net. eiee. 


U 
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As far, then, as gradation throws light on the steps by which 
the magnificent train of the peacock has been acquired, hardly 
anything more is needed. If we picture to ourselves a progeni¬ 
tor of the peacock in an almost exactly intermediate condition 
between the existing peacock, with his enormously elongated 
tail-coverts, ornamented with single ocelli, and an ordinary 
gallinaceous bird with short tail-coverts, merely spotted with 
some colour, we shall see a bird allied to Polyplectron—that is, 
with tail-coverts, capable of erection and expansion, ornamented 
with two partially confluent ocelli, and long enough almost to 
^fenceal the tail-feathers, the latter having already partially lost 
their ocelli. The indentation of the central disc (Ad of the 
surrounding zones of the ocellus, in both species of peacock, 
speaks plainly in favour of this view, and is otherwise in¬ 
explicable. The males of Polyplectron are no doubt beautiful 
birds, but their beauty, when viewed from a little distance, 
cannot be compared with that of the peacock. Many female 
progenitors of the peacock must, during a long line of descent, 
have appreciated this superiority; for they have unconsciously, 
by tho continued preference of the most beautiful males, rendered 
the peacock the most splendid of living birds. 

Argut pheaNgnt .—Another excellent case for investigation is 
offered by the ocelli on the wing-feathers of tho Argus pheasant, 
which are shaded in so wonderful a mannor as to resemble balls 
lying loose within sockets, and consequently differ from ordinary 
ocelli. No one, I presume, will attribute tho shading, which has 
exoited the admiration of many experienced artists, to chance 
—to the fortuitous concourse of atoms of colouring matter. 
That these ornaments should have been formed through the 
selection of many successive variations, not one of which was 
originally intended to produce the ball-and-socket effect, seems 
as incredible, as that one of Raphael’s Madonnas should have 
been formed by tho selection of chance daubs of paint made by a 
long succession of young artists, not one of whom intended at 
first to draw the human figure. In order to discover how the 
ocelli have been developed, we cannot look to a long line of 
progenitors, nor to many closely-allied forms, for such do not 
now exist. But fortunately the severul feathers on the wing 
suffice to give us a clue to the problem, and they prove to de¬ 
monstration that a gradation is at least possible from a mere 
spot to a finished ball-and-socket ocellus. 

The wing-feathers, bqsnng the ocelli, are covered with dark 
stripes (fig. 67) or with rows of dark spots (fig. 69), each stripe 
or row of spots running obliquely down the outer side of the 
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shaft to one of the ocelli The spots are generally elongated in a 
line transverse to the row in which they stand. They often 
become confluent, either in the line of the row—and then they 
form a longitudinal stripe—or transversely, that is, with the 
spots in the adjoining 
rows, and then they 
form transverso stripes. 

A spot sometimes 
breaks up into smaller 
spots, which still stand 
in thoir i#opor places. 

It will be convenient 
first to describe a per¬ 
fect ball - and * socket 
ocellus. This consists 
of an intensely black 
circular ring, surround¬ 
ing a space shaded so 
os exactly to resemble 
a ball. The figure hero 
given has been ad¬ 
mirably drawn by Mr. 

Ford and well engraved, 
but a woodcut cannot 
exhibit the exquisite 
shading of the original 
The ring is almost 
always slightly broken 
or interrupted (see fig. 

57) at a point in the 
upper half, a little to 
the right of, and above 
the white shade on the 
onclosd! ball; it is also 
sometimes broken to¬ 
wards the base on the 
right hand. These • 
little breaks have an important meaning. The ring is always 
much thickened, with the edges ill-defined towards the left- 
hand upper corner, the feather being held erect, in the posi¬ 
tion in which it is here drawn. Beneath this thickened part 
there is on the surface of the ball an oblique almost pure-white 
mark, which shades off downwards into a pale-leaden hue, and 
this into yellowish and brown tints, which insensibly become 

u 2 



Fig. 87. Part o! Secondary wing-feather of Argil a 
pheasant, shewing two perfect ocelli, a ami b 
A, B, C, D, Ac., are dark stripe* running obliquely 
down, each to an ooellu*. 

[Mach of the web on both side*, especially to the 
left of the shaft, baa been cut off.] 
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darker and darker towards the lower part of the ball It is this 
shading which gives so admirably the effect of light shining on 
a convex surface. If one of the balls be examined, it will be seen 
that the lower part is of a brown tint and is indistinctly sepa¬ 
rated by a curved oblique line from the upper part, which is 
yellower and more leaden; this curved oblique line runs at right 
angles to the longer axis of the white patch of light, and indeed 
of all the shading; but this difference in colour, which cannot 
of course be shewn in the woodcut, does not in the least interfere 
•awth the perfect shading of the ball. It should be particularly 
observed that each ocellus stands in obvious connection either 
with a dark stripe, or with a longitudinal row of dark spots, for 
both occur indifferently on the same feather. Thus in fig. 57 stripe 
A runs to ocellus a; B runs to ocellus b; stripe C is broken in 
the upper part, and runs down to the next succeeding ocellus, 

not represented in the wood- 
cut ; D to tho next lower one, 
and no with the stripes £ 
and P. Lastly, the several 
ocelli oro separated from each 
other by a pale surface bear¬ 
ing irregular black marks. 

I will next describe tho 
other extreme of the series, 
namely, the first trace of 
an ocellus. The short se¬ 
condary wing-feather (fig. 
58), nearest to tho body, 
is marked like the other 
feathers, with oblique, lon¬ 
gitudinal, rather irregular, 
rows of very dark spots. 
The basal spot, or that near¬ 
est the shaft, in the ffte lower 
rows (excluding the lowest 
one) is a little larger than 
theiother spots of the same 
row, and a little more elon¬ 
gated in a transverse direc¬ 
tion. It differs also from the other spots by being bordered 
□n its upper side with {-some dull fulvous shading. But this 
spot is not in any way more remarkable than those on the 
plumage of many birds, and might easily be overlooked. The 
next higher spot does not differ at all from the upper ones in 



Fig. SS. Banal put of the secondary-wing 
feather, neareat to the body. 
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the same row. The larger basal spots oocupy exactly the «■»«. 
relative position on these feathers, as do the perfect on 
the longer wing-feathers. 

By looking to the next two or throo succeeding wing-feathers, 
an absolutely insensible gradation can be traced from one of the 
lost-described basal spots, together with the next higher one in 
the same row, to a curious ornament, which cannot be called an 
ocellus, and which I will name, from the want of a better term, 
an “ elliptic ornament.” These are shown in the accompanying 
figure (fig. 09). We here see several oblique rowB, A, B, C, 




% 


fig. 69. Portion of one of the secondary wing-feathers near to the body, shewing tha 
jo-called elliptic ornaments. The right-hand figure is given merely u a diagram 
•or tfy; sake of the letters of reference. 


A, K, C, I), Ac. Powa of spots running 
down to and forming the elliptic 
ornaments. 

*>• Lowest spot or mark In row B. 


c. The next succeeding spot or mark to 

the w»me row. 

d. Apparently a broken prolongation of 

the spot c in the same row U 


Ac. (see the lettered diagram on the right hnud), of dark spots 
of the usual character. Each row of spots runs down to and is 
connected with one of the elliptic ornaments, in exactly the 
same manner as each stripe in flggf>7 runs down to, and is 
connected with, one of the ball-and-socket ocelli Looking to 
any one row, for instance, B, in fig- 59, the lowest mark ( 6 ) is 
thicker and considerably longer than the upper spots, and has 
its left extremity pointed and curved upwards. This black mark 
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is abruptly bordered on its upper side by a rather broad space of 
richly shaded tints, beginning with a narrow brown zone, which 
passes into orange, and this into a pale leaden tint, with the end 
towards the shaft much paler. These shaded tints together fill up 
the whole inner space of the elliptic ornament. The mark (6) 
corresponds in every respect with the basal shaded spot of the 
simple feather described in the last paragraph (fig. 58), but is 
more highly developed and more brightly coloured. Above and to 
the right of this spot (b fig. 59), with its bright shading, thero is 
^ long narrow, black mark (c), belonging to the same row, and 
which is arched a little downwards so as to face (6). TJiis mark 
is sometimes broken into two portions. It is also narrowly edged 
on the lower side with a fulvous tint. To the left of and above 
r, in the same oblique direction, but always more or less distinct 
from it, there is another black mark (d). This mark is generally 
sub-triangular and irregular in shape, but in the one lettered in 
the diagram it is unusually narrow, elongated, and regular. It 
apparently consists of a lateral and broken prolongation of the 
mark (c), together with its confluence with a broken and prolonged 
part of the next spot above; but I do not feel sure of this. These 
three marks, b, c, and d, with tho intervening bright shades, form 
together the so-called elliptic ornament. These ornaments placed 
parallel to the shaft, manifestly correspond in position with the 
ball-and-socket ocelli. Their extremely elegant appearance can¬ 
not be appreciated in the drawing, os the orange and leaden tints, 
contrasting so well with tho black marks, cannot be shown. 

Between one of the elliptic ornaments and a perfect ball-and- 
socket ocellus, tho gradation is so perfect that it is scarcely 
possible to decide when the latter term ought to be used. The 
passago from the one into the other is effected by the elongation 
and greater curvature in opposite directions of the lower black 
mark (b fig, 69), and more especially of the upper one (c), 
together with the contraction of the elongated sub-triangular or 
narrow mark (rf), so that at last these three marks become con¬ 
fluent, forming an irregular elliptio ring. This ring is gradually 
rendered more and moro circular and regular, increasing at the 
same time in diameter. I have hero given a drawing (fig. 60) 
of the natural size of an ocellus not as yet quite perfect. The lower 
part of the black ring is much moro curved than is the lower 
mark in the elliptic ornament (6 fig. 59). The upper part of 
the ring consists of two or threo separate portions; and there is 
only a trace of the thickening of the portion which forms the 
black mark above the wl£h shade. This white shade itself is 
not as yet much concentrated; and beneath it the surface is 
brighter cblonred than in a perfect ball-and-socket ocellus. Even 
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in the most perfect ocelli, traces of the junction of three or four 
elongated black marks, by which the ring has been formed, may 
often be detected. The irregular sub-triangular or narrow mark 
(d fig. 69), manifestly forms, by its 
contraction and equalisation, the 
thickened portion of the ring above 
the white shade on a perfect ball- 
and-socket ocellus. The lower part 
of the ring is invariably a little 
thicker than the other parts (see 
fig. 67), ftnd this follows from the 
lower black mark of the elliptic 
ornament (b fig. 69) having origi¬ 
nally been thicker than the upper 
mark (c). Every step can bo fol¬ 
lowed in the process of confluence 
and modification; and the black 
ring which surrounds the ball of 
the ocellus is unquestionably formed 
by tho union and modification of 
tho three black marks, 6, c, d, of 
tho elliptic ornamont. The irre¬ 
gular zigzag black marks between 
tho successive ocelli (seo again fig. 

. r >7) aro plainly duo to tho breaking 
up of the somewhat more regular but similar marks between 
the elliptic ornaments. • 

Tho succossivo steps in the shading of the ball-and-socket 
ocelli can bo followed out with equal clearness. The brown, 
orango, and pale leaden narrow zones, which border the lower 
black mark of tho elliptic ornament, can bo seen gradually to 
become more and more softened and shaded into each other, 
with the upper lighter part towards tho left-hand comer ren¬ 
dered still lighter, so as to become almost white, and at tho same 
time more contracted. But even in the most perfect ball-and- 
socket ocelli a slight difference in tho tints, though not in the 
shading, between the upper and lower parts of tho ball can bo 
perceived, as before noticed; and the line of separation is oblique, 
in the same direction as the bright-coloured shades of the 
elliptic ornaments. Thus almost every minute detail in tho 
shape and colouring of tho ball-andgp'ket ocelli can be shewn to 
follow from gradual changes in thTOliptic ornaments; and the 
development of the latter can he traced by eqnally ( small steps 
from the union of two almost simple spots, the lower one (fig. 68) 
having some dull fulvous shading on its upper side. 


W4 

Fig. 60 . An ooellus In an Inter* 
mediate condition between the 
elliptic ornament and the perfect 
ball-and-iockct ocellus. 
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The extremities of the longer secondary feathers which beat 
the perfect ball-and-socket ocelli, are peculiarly ornamented 
(fig. 61). The oblique longitudinal stripes suddenly cease 
upwards and become confused; and above this limit the whole 

upper end of the feather (a) is 
covered with white dots, sur¬ 
rounded by little black rings, 
standing on a dark ground. 
The oblique stripe belonging to 
the uppermost ocellus (b) is 
barely represented by' a very 
short irregular black mark with 
the usual, curved, tranverse base. 
As this stripe is thus abruptly 
cut off, wo can perhaps under¬ 
stand from whatjbas gone before, 
how it isthat the upper thickened 
part of tho ring is here absent; for, 
as before stated, this thickened 
part apparently stands in somo 
relation with a broken prolonga¬ 
tion from the next higher spot. 
From the abscnco of tho upper 
and thickened part of the ring, 
the uppermost ocellus, though 
perfect in all other respects, 
appears as if its top had been 
obliqnely sliced off. It would, 
I think, perplex any one, who 
believes that the plumage of 
the Argus-pheasant was created 
as wo now see it, to account for 
tho imperfect condition of the 
uppermost ocellus. I should add 
that on the secondary wing- 
feather farthest from the body, 
all the ccelli are smaller and 
less perfect than on the other 
feathers, and have the upper 
part of the ring deficient, as in the case just mentioned. The 
imperfection here seems tobe connected with the fact that the 
spots on this feather shewlesa tendency than usual to become 
confluent into stripes; they are on the contrary, often broken up 
into smaller spots, so that two or three rows run down to the 
same ocellus. 



Fltf. til. Portion near summit of one of 
the secondary wing-feathers, bearing 
perfect ball-and-socket ooelli. 

<i. Ornamented upper part. 

b. Uppermost, imperfect ball-and-socket 

ocellus. (The shading above the 
white mark on the summit of the 
ocellus is here a little too dark.) 

c. IVrfect ocellus. 
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There still remains another very curious point, first otaorved 
by Mr. T. W. Wood, 41 which deserves attention. In a photograph, 
given me by Mr. Ward, of a specimen mounted as in tho act of 
display, it may be seen that on the feathers which are held 
perpendicularly, the white marks on the ocelli, representing 
light reflected from a convex surface, are at the upper or 
further end, that is, are directed upwards; and the bird whilst 
displaying himself on the ground would naturally be illuminated 
from abovo. But here comes the curious point, the outer 
foathers are held almost horizontally, and their ocelli ought like¬ 
wise to ^ppear as if illuminated from above, and consequent 
the white marks ought to be pla&d on the upper sides of the 
ocelli; and wonderful as is tho fact they are thus placed 1 Henco 
the ocolli on the several feathers, though occupying very different 
positions with respect to the light, all appear as if illuminated 
from abovo, just ns an artist would have shaded thorn. Never¬ 
theless thoy are not illuminated from strictly tho same point 
as they ought to be; for the white marks on tho ocelli of tho 
feathers which are held almost horizontally, are placed rather 
too much towards the further end; that is they are not suffi¬ 
ciently lateral. Wo have, howover, no right to expect absolute 
porfoction in a part rendered ornamental through sexual selec¬ 
tion, any more than we havo in a part modified through natural 
selection for real use; for instanco in that wondrous organ the 
human eye. And wo know what Helmholtz, the highest authority 
in Europe on the subject, has said about tho human eye; that 
if an optician had sold him an instrument so carelessly mado, he 
would have thought himself fully justified in returning it. M 

We havo now soon tliat a perfect series can bo followod, from 
simple spots to the wonderful ball-and-socket ornaments. Mr. 
Gould, who kindly gave me somo of those feathers, fully agrees 
with mo in the completeness of the gradation. It is obvious 
that tho stages in development exhibited by tho feathers on the 
same bird, do not at all necessarily show us tho steps passed 
through by tho extinct progenitors of tho species; but they 
probably give us the clue to tho actual stejis, and they at least 
prove to demonstration that a gradation is possible. Bearing in 
mind how carefully the malo Argus pheasant displays his plumes 
before the female, as well as the many facts rendering it probablo 
that female birds prefer the more attractive males, no ono who 
admits the agency of sexual selection in any case, will deny that 
a simple dark spot with some fulvous shading might be converted, 
through tho approximation and mdftfication of two adjoining 

*' The ‘Field,’ May 28, 1870. Subject*,’ Eng, Irani. 1873, pp, 218, 
Popular Lectures on Scientific 227, 269, 390. 
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spots, together with some slight increase of colour, into one of the 
so-called elliptic ornaments. These latter ornaments have been 
shewn to man; persons, and all have admitted that they are 
beautiful, some thinking them even more so than the ball-and- 
socket ocelli. As the secondary plumes became lengthened 
through sexual selection, and as the elliptic ornaments increased 
in diameter, their colours apparently became less bright; and 
then the ornamentation of the plumes had to be gained by an 
improvement in the pattern and shading; and this process was 
carried on until the wonderful ball-and-socket ocelli were finally 
oevelopod. Thus we can understand—and in no othyr way as 
it seems to me—the present condition and origin of the orna¬ 
ments on the wing-feathers of the Argus pheasant. 

From the light afforded by the principle of gradation—from 
what we know of the laws of variation—from tho changes which 
have taken place in many of our domesticated birds—and, lastly, 
from the character (as we shall hereafter see more clearly) of tho 
immature plumage of young birds—we can sometimes indicate 
with a certain amount of confidence, the probable steps by which 
the males have acquired their brilliant plumage and various 
ornaments; yet in many cases wo are involved in complete 
darkness. Mr. Gould several years ago pointed out to me a 
lmmming-bird, the Urosticte benjamins, remarkable for the curious 
differences betwoen tho sexes. The male, besides a splendid 
gorget, has greenish-black tail-feathers, with the four central 
ones tipped with white; in tho female, as with most of the allied 
species, the three outer tail-feathers on each side are tipped with 
white, so that the male has tho four central, whilst tho female 
has the six exterior feathers ornamentod with whito tips. What 
makes the case more curious is that, although the colouring of 
the tail differs remarkably in both sexes of many kinds of 
humming-birds, Mr. Gould does not know a single species, be¬ 
sides tho Urosticte, in which the male has the four central 
feathers tipped with whito. 4 

The Duke of Argyll, in commenting on this case, 11 passes over 
sexual selection, and asks,“ What explanation does the law of 
“ natural selection give of such specific varieties as these T He 
answers " none whatever;” and I quite agree with him. But 
can this be so confidently said of sexual selection? Seeing in 
how many ways the tail-feathers of humming-birds differ, why 
should not the four central feathers have varied in this one 
speoies alone, so as to hattj Acquired white tips ? The variations 
may have beon gradual, or somewhat abrupt as in the case 
*• * Tk« Reign of Low,’ 1867, p. 267. 
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recently given of the humming-birds near Bogota, in which 
certain individuals alone have the “ central tail-feathers tipped 
<* w ith beautiful green.” In the female of tho Urosticto I 
noticed extremely minuto or rudimontal white tips to the two 
outer of the four central block tail-feathers; so that here we 
havo an indication of change of some kind in the plumage of 
this species. If we grant the possibility of the central tail- 
feathers of the male varying in whitenoss, there is nothing strange 
in such variations having been sexually solocted. Tho white 
tips, together with the small white ear-tufts, certainly add, as 
tho Duke of Argyll admits, to tho beauty of the male; 4811 
whiteness is apparently appreciated by other birds, as may bo 
inferrod from such cases as tho snow-white male of tho Boll-bird. 
The statement made by Sir R. Heron should not bo forgotten, 
namely, that his peahens, when debarred from access to the pied 
peacock, would not unite with any other male, nnd during that 
season produced no offspring. Nor is it strango that variations 
in tho tail-feathers of the Urosticte should havo been specially 
selected for tho sake of ornament, for tho next succeeding genus 
in the family takes its namo of Motallura from tho splondour of 
these feathers. We have, moroover, good evidenco that humming¬ 
birds take especial pains in displaying their tail-feathers; Mr. 
Belt,” after describing tho beauty of the Florimga meltivora, says, 
“ I have seen tho female sitting on a branch, and two males 
“ displaying their charms in front of hor. Ono would shoot up 
“ liko a rocket, then suddenly expanding tho snow-wbito tail, liko 
“ an inverted parachuto, slowly descend in front of hor, turning 

“ round gradually to shew off back and front.Tho 

“ expanded white tail coverod moro space than all the rest of tho 
“ bird, and was evidently tho grand feature in the performance. 
“ Whilst ono male was descending, tho other would shoot up 
“ and come slowly down expanded. Tho entertainment would 
“ end in a fight between the two performers; but whether the 
" most beautiful or the most pugnacious was tho accepted 
“ suitor, I know not.” Mr. Gould, after describing tho peculiar 
plumago of tho Urosticte,adds, “that ornament and variety is 
“ the sole object, I havo mysolf but little doubt” “ If this bo 
admitted, we can perceive that tho males which during former 
times were decked in the most elegant and novel manner would 
have gained an advantage, not in the ordinary strugglo for life, 
but in rivalry with other males, and would have loft a larger 
number of offspring to inherit their newly-acquired beauty. 

“ ‘The Natoralijt in Nicaragua,’ •‘Introduction to the Troche 

1P74, p. 112 tide,' 1861, p. 110. 
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CHAPTER XV. 

BIRDS— continued. 

Discussion as to why the males alone of some species, ami both sexes of 
others, are brightly coloured—On sexually-limited inheritance, as applied 
to various structures and to brightly-coloured plumage—Nidification in 
relation to colour—Loss of nuptial plumage during the winter. 

Wa hare in this chapter to consider, why the femaleaof many 
birds havo not acquired the same ornaments as the male; and 
why, on the other hand, both sexes of many other birds are 
equally, or almost equally, ornamented? In the following 
chapter wo shall consider the fow cases in which the female is 
moro conspicuously coloured than tho malo. 

In my ‘ Origin of Species 11 I briefly suggested that the long 
tail of tho peacock would be inconvenient, and tho conspicuous 
black colour of the malo capercailzio dangerous, to the female 
during the period of incubation; and consequently that the 
transmission of these characters from the malo to the femalo 
offspring hod been checked through natural selection. I still 
think that this may have occurred in some fow instances: bnt 
after mature reflection on all tho facts which I havo been able to 
collect, I am now inclined to believe that when the sexes differ, 
tho successive variations havo generally been from the first 
limited in their transmission to tho same sex in which they first 
arose. Sinco my remarks appeared, tho subject of sexual 
coloration has been discussed in some very interesting papers 
by Mr. Wallace , 1 who bolieves that in almost all cases the 
sucoessivo variations tendod at first to be transmitted equally 
to both sexes; but that the femalo. was saved, through natural 
selection, from acquiring the conspicuous colours of the male, 
owing to tho dangor which she would thus have incurred during 
incubation. 

This viow necessitates a tedious discussion on a difficult 
point, namely, whothor tho transmission of a character, which is 
at first inherited by both sexes, can be rubsequently limited in 
its transmission to one sex alone by means of natural selection. 
We must bear in mind, as shewn in the preliminary chapter on 
sexual selection, that characters which are limited in their 
development to one sex ^ always latent in the other. An 

1 Fourth edition, 1860, p. 241. 1867. * Journal of Travel,’ voL 1. 

• * Westminster Review,' July, 1868, p. 73. 
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imaginary illustration will best aid us in seeing the difficulty of 
the case: we may suppose that a fancier wished to make a 
breed of pigeons, in which the males alone should be coloured 
of a pale blue, whilst the females retained their former slaty 
tint As with pigeons characters of all kinds are usually trans¬ 
mitted to both sexes equally, the fancier would have to try to 
convert this latter form of inheritance into sexually-limited 
transmission. All that he could do would bo to persovere in 
selecting every male pigeon which was in the least degree of a 
j>aler blue ; and the natural result of this process, if steadily 
carried on for a long timo, and if the palo variations w^> 
strongly inherited or often recurred, would be to make his 
whole stock of a lighter blue. But our fancier would bo com¬ 
pelled to match, generation after generation, his palo blue males 
with slaty females, for he wishes to keep the latter of this 
colour. The result would generally be the production either of 
a mongrol piebald lot, or moro probably the speedy and 
complete loss of the pale-blue tint; for tho primordial slaty 
colour would bo transmitted with prepotent force. Supposing, 
howover, that some palo-bluo males and slaty females were 
produced during each successive generation, and were always 
crossed together; then tho slaty females would have, if I may 
uso tho expression, much blue blood in their veins, for their 
fathers, grandfathers, &c., will all have been blue birds. Undor 
theso circumstances it is conceivable (though I know of no 
distinct facts rendering it probablo) that tho slaty females might 
acquire so strong a latent tendoncy to palo-blucncss, that they 
would not destroy this colour in their male offspring, their 
female offspring still inheriting the slaty tint. If so tho desired 
end of making a breed with the two sexes permanently different 
in colour might bo gained. 

Tho oxtreme importance, or rather necessity in tho above cose 
of tho desired character, namely, palo-blueness, being present 
though in a latent state in the female, so that tho male offspring 
should not be deteriorated, will be best appreciated as follows: 
the male of Soemmorring's pheasant has a tail thirty-seven 
inches in length, whilst that of tho female is only eight inches; 
tho tail of tho male common pheasant is about twenty inohes, 
and that of the femaie twelve inches long. Now if tho female 
Soeramerring pheasant with her short tail were crossed with the 
male common pheasant, there can bo no doubt that tho male 
hybrid offspring would have a much longer tail than that of the 
pure offspring of tho common pheuant. On tho other bond, if 
the female common pheasant, with a tail much longer than that 
of the female 8cemmerring pheasant, were crossed wtyh the male 
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of the latter, the male hybrid offspring would have a much 
shorter tail than that of the pure offspring of Sosmmerring’a 
pheasant* 

Our fancier, in order to make his new breed with the males 
of a pale-blue tint, and the females unchanged, would have to 
continue selecting the males during many generations; and 
each stage of paleness would have to be fixed in the males, 
and rendered latent in the females. The task would be an 
extremely difficult one, and has never been tried, but might 
possibly be successfully carried out. The chief obstacle would 
£e the early and complete loss of the pale-blue tint, from the 
necessity of reiterated crosses, with the slaty female, the latter 
not having at first any latent tendency to produce pale-blue 
offspring. 

On the other hand, if one or two males were to vary ever so 
slightly in paleness, and the variations wore from the first 
limited in their transmission to tho male sex, the task of making 
a new breed of the desired kind would bo easy, for such males 
would simply have to be selected and matched with ordinary 
females. An analogous case has actually occurred, for there are 
breeds of the pigeon in Belgium* in which the males alone are 
marked with black stri®. So again Mr. Tegctmeier has recently 
shown* that dragons not rarely produce silver-coloured birds, 
which are almost always hens; and he himself has bred ten 
such females. It is on the other hand a very unusual event 
when a silver malo is produced; so that nothing would be 
easier, if desired, than to make a breed of dragons with blue 
males and silver females. This tendency is indeed so strong 
that whon Mr. Tegetmeior at last got a silvor malo and matched 
him with one of the silvor females, he expected to get a breed 
with both sexes thus coloured; ho was howover disappointed, 
for the young male reverted to tho blue colour of his grand¬ 
father, the young female alone being silver. No doubt with 
patience this tendency to reversion in the males, reared from an 
occasional silver male matched with a silver hen, might be 
eliminated, and then both soxes would be coloured alike;’and 
this very process has been followed with success by Mr. 
Esquilant in the case of silver turbits. 

With fowls, variations of colour, limifed in their transmis¬ 
sion to the male sex, habitually occur. When this form of 

* Temminck says that the tail of For the common pheaaast, se¬ 
ttle female Phasianut Sammtrrim)u Mncgillivray, • Hilt. Brit. Bird*, 
is only six inches long, ‘Planchea vol. i. pp. 118-121. 
colorizes,’ vol. v. 1838, pp. 487(J id * Dr. Chapuis, ‘ Le Pigeon Voya- 
488: the measurements above given gear Beige,’ 1885, p. 87. 
were made fpr me by Hr. Sciater. * The ' Field,’ Sept. 1872. 
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inheritance prevails, it might well happen that Bomo of the 
successive variations would be transferred to the female, who 
would then slightly resemble the male, as actually occurs in 
some breeds. Or again, the greater number, but not all, of the 
successive steps might be transferred to both sexes, and the 
female would then closely resemble the male. There can hardly 
be a doubt that this is the cause of tho mala pouter pigeon 
having a somewhat larger crop, and of tho male carrier pigeon 
having somewhat larger wattles, than their respective females; 
for fanciers have not selected one sex more than the other, and 
havo hod no wish that these characters Bhould bo moro strong^ 
displayed in the male than in the female, yet this is the case 
with both breeds. 

Tho samo process would have to bo followed, and the same 
difficulties encountered, if it were desired to make a breed with 
the females alone of some new colour. 

Lastly, our fancier might wish to mako a brood with tho two 
sexes differing from each other, and both from tho parent- 
species. Hero the difficulty would be extreme, unless the suc¬ 
cessive variations wore from tho first sexually limited on both 
sides, and then there would bo no difficulty. Wo seo this with 
tho fowl; thus the two sexes of tho pencilled Hamburghs differ 
greatly from each other, and from tho two Boxes of tho abori¬ 
ginal Oattui bankim; and both are now kept constant to their 
standard of excellence by continued selection, which would bo 
impossible unless the distinctive characters of both were limited 
in their transmission. Tho Spanish fowl offers a more curious 
case; the malo has an immense comb, but somo of tho successive 
variations, by the accumulation of which it was acquired, appear 
to have teen transferred to the female; for she has a comb many 
times larger than that of the females of the parent-species. But 
tho comb of the female differs in one respect from that of tho 
malo, for it is apt to lop over; and within a recent period it has 
been ordered by the fancy that this should always bo the case, 
and,succoss has quickly followed tho order. Now tho lopping of 
the comb must be sexually limited in its transmission, otherwise 
it would prevent tho comb of the malo from being perfectly 
upright, which would bo abhorrent to every fancier. On the 
other hand, the uprightness of the comb in the male must 
likewiso be a sexually-limited character, otherwiso it would 
prevent the comb of the female from lopping over. 

From the foregoing illustrations, we see that even with almost 
unlimited time at command, it w<^d be an extremely difficult 
and complex, perhaps an impossiblrprooess, to change one form 
of transmission into the other through selection.. Therefore, 
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without distinct evidence in each case, I am unwilling to admit 
that this has been effected in natural species. On the other 
hand, by means of successive variations, which were from the 
first sexually limited in their transmission, there would not be 
the least difficulty in rendering a male bird widely different in 
colour or in any other character from the female; the latter 
being left unaltered, or slightly altered, or specially modified for 
the sake of protection. 

As bright colours are of service to the males in their rivalry 
with other males, such colours would be selected, whether or 
C't they were transmitted exclusively to the same sex. Conse¬ 
quently tho females might be • expected often to partake of the 
brightness of the males to a greater or less degree; and this 
occurs with a host of species. If all the successive variations 
were transmitted equally to both sexes, the females would be 
indistinguishable from the males; and this likewise occurs with 
many birds. If, however, dull colours were of high importance 
for the safety of the female during incubation, as with many 
ground birds, tho femalos which varied in brightness, or which 
received through inheritance from the males any marked ac¬ 
cession of brightness, would soonor or later be destroyed. But 
the tondoncy in the males to continuo for an indefinite period 
transmitting to their female offspring their own brightness, 
would have to bo eliminated by a chango in the - form of in¬ 
heritance; and this, as shown by our previous illustration, 
would be extromoly difficult. Tho more probable rosult of the 
long-continued destruction of the more brightly-coloured females, 
supposing tho oqual form of transmission to provail, would be 
tho lessening or annihilation of tho bright colours of tho males, 
owing to their continual crossing with the duller females. It 
would bo tedious to follow out all tho other possible results; 
but I may remind the reader that if sexually-limited variations 
in brightness occurred in the femalos, even if they were not in 
tho least injurious to them and consequently wore not elimi¬ 
nated, yet they would not be favoured or selected, for the male 
usually accopts any female, and does not select tho more at¬ 
tractive individuals; consequently these variations would be 
liable to bo lost, and would have little influence on the character 
of the race; and this will aid in accounting for the females being 
commonly duller-coloured than tho malos. 

In tho eighth ehapter instances were given, to which many 
might here be added, of variations occurring at various ages, and 
inherited at the corroepondw'g age. It was also shewn that va¬ 
riations which occur late in life are oommonly transmitted to the 
same sex in which they first appear; whilst variations occurring 
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early in life are apt to be transmitted to both sexes; not that all 
the cases of sexually-limited transmission can thus be accounted 
for. It was further shewn that if a male bird varied by be¬ 
coming brighter whilst young, such variations would be of no 
service until the age for reproduction had arrived, and there 
was competition between rival males. But in the case of birds 
living on the ground and commonly in need of the protection of 
dull colours, bright tints would be far moro dangerous to the 
young and inexperienced, than to the adult males. Conse¬ 
quently the males which varied in brightness whilst young 
would ssuffer much destruetkm and be eliminated through 
natural selection; on the other hand, the males which varied in 
this manner when nearly mature, notwithstanding that they 
were exposed to some additional danger, might survive, and 
from being favoured through sexual selection, would procreate 
their kind. As a relation often exists between the poriod of 
variation and the form of transmission, if tho bright-coloured 
young males were destroyed and tho mature ones were suc¬ 
cessful in their courtship, the males alone would acquire bril¬ 
liant colours and would transmit them exclusively to their 
male offspring. But I by no means wish to maintain that tho 
influence of age on tho form of transmission, is tho sole cause of 
tho great difforcnco in brilliancy between tho sexes of many 
birds. 

When tho sexes of birds differ in colour, it is interesting to 
determine whether tho males alono have boon modified by sexual 
selection, the females having boon left unchanged, or only partially 
and indirectly thus changed; or whether tho females have been 
specially modified through natural selection for tho sake of pro¬ 
tection. I will therefore discuss this question at somo length, 
oven moro fully than its intrinsic importance deserves; for various 
curious collateral points m^y thus be conveniently considered. 

Before wo cuter on tho subject of colour, moro especially in 
reference to Mr. Wallace’s conclusions, it may bo useful to 
disAisa somo other sexual differences under a similar point of 
view. A breod of fowls formerly existed in Germany* in which 
the hens were furnished with spurs; they were good layers, but 
they so greatly disturbed thoir nests with thoir spurs that they 
could not be allowed to sit on their own eggs. Hence at one time 
it appeared to me probablo that with the females of the wild 
Gallinacesa the development of spurs had been checked through 
natural selection, from the injury thus caused to their neats. 
This seemed all the more probabl^u wing-spurs, which would 
not be injurious during incubation, are often aa well-developed 
* Bechttein, * Naturgetch. Dentach U ad* / 1793, B. Mi. •. 339. 
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in the female as in the male; though in not a few cases they are 
rather larger in the male. When the male is furnished with 
leg-spurs the female almost always exhibits rudiments of them, 
—the rudiment sometimes consisting of a mere scale, as in 
Oallus. Hence it might be argued that the females had abori¬ 
ginally been furnished with well-developed spurs, but that these 
had subsequently been lost through disuse or natural selection. 
But if this view be admitted, it would have to be extended to 
innumerable other cases; and it implies that the female pro¬ 
genitors of the existing spur-bearing species were once encum- 
ffired with an injurious appendage. t 

In some few genera and species, as in Gallopcrdix, Acomus, 
and the Javan peacock (Pavo mutious), the females, as well as 
the males, possess well-devolopcd leg-spurs. Aro we to infer from 
this fact, that they construct a different sort of nest from that 
made by their nearest allies, and not liable to be injured by their 
spurs; so that the spurs have not been removed. Or aro we to 
suppose that tho females of these several species especially require 
spurs for their defence? It is a moro probable conclusion that 
both tho presence and absence of spurs in the females result 
from different laws of inheritance having prevailed, indepen¬ 
dently of natural selection. With tho many females in which 
spurs appear as rudiments, we may conclude that some few of 
the successive variations, through which they were developed in 
the males, occurred vory early in life, and were consequently 
transferred to tho females. In tho other and much rarer cases, 
in which tho femalos possess fully developed spurs, wo may 
conclude that all the successive variations wore transferred to 
them; and that they gradually acquired and inherited tho habit 
of not disturbing their nests. 

The vocal organs and the feathors variously-modified for pro¬ 
ducing sound, as well as the proper instincts for using them, 
often differ in tho two sexes, but are' sometimes tho same in both. 
Can such differences bo accounted for by the males having 
acquired these organs and instincts, whilst the females 'have 
been saved from inheriting thorn, on account of the danger to 
which they would have boon exposed by attracting the attention 
of birds or beasts of prey ? This does not seem to me probable, 
when we think of the multitude of birds which with impunity 
gladden the country with their voices during tho spring.' 1 It is 

7 Daines Barrington, however, cnbntion. He adds, that a eimilar 
thought it probablef 1 Phil. Trnnjeet.’ view may possibly account for the 
1773, p. 164) that few female birds inferiority of the female to the 
sing, because the talent would hare male in plumage, 
been dangerous to them during in- 
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a safer conclusion that, as vocal and instrumental organs are of 
spocial service only to the males during their courtship, these 
organs were developed through sexual selection and their con¬ 
stant use in that sex alone—the successive variations and the 
effects of use having been from the first more or less limited in 
transmission to the male offspring. 

Many analogous cases could be adduced; thoso for instanco of 
tho plumes on the head being generally longer in tho male than 
in tho female, sometimes of equal length in both sexes, and 
occasionally absent in the female,—those several cases occuriim 
in the same group of birds. It ^ould bo difficult to account ror 
such a difference botween the sexes by the femalo having been 
benefited by possessing a slightly shorter crest than tho male, 
and its consequent diminution or complete suppression through 
natural selection. But I will take a more favourable case, 
namely tho length of tho tail. The long train of tho peacock 
would havo been not only inconvenient but dangerous to the 
peahen during the period of incubation and whilst accompany¬ 
ing her young. Hence there is not tho least a priori improba¬ 
bility in the development of her tail having boen checked 
through natural selection. But the females of various phea¬ 
sants, which apparently are exposed on their open nosts to as 
much danger as the peahen, havo tails of considerable length. 
Tho females as well os tho males of tho Menura mperba havo 
long tails, and thoy build a domed nest, which is a great 
auomaly in so large a bird. Naturalists havo wondered how the 
femalo Menura could manage her tail during inculmtion; but it 
is now known* that she “enters tho nest head first, and then 
“ turns round with hor tail sometimes over her back, but more 
“ often bent round by her side. Thus in time tho toil becomes 
“ quite askew, and is a tolorablo guido to the length of time the 
“ bird has been sitting.” IJpth sexes of an Australian kingfisher 
(Tunyxiptna ttylvia) have tho middle tail-feathers greatly length¬ 
ened, and the female makes her nest in a hole; and as I am 
infdhned by Mr. B. B. Sharpe these feathers bocomo much 
crumpled during incubation. 

In theso two latter cases the great length of tho tail-feathers 
must be in some degrog inconvenient to tho femalo; and os in both 
species the tail-feathers of the female are somewhat shorter than 
those of the male, it might be argued that their full development 
had been prevented through natural selection. But if the 
development of the tail of the peahen had been checked only 
when it became inconveniently oHfemgcrously great, she would 
have retained a much longer tail than she actually possesses; 

• Mr. Ramiay, la ‘ Proe. Zoolog. Soc.’ 1868, p. lib. 
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for her tail is not nearly so long, relatively to the size of her 
body, as that of many female pheasants, nor longer than that 
of the female tnrkey. It must also be borne in mind, that in 
accordance with this view as soon as the tail of the peahen 
became dangerously long, and its development was consequently 
checked, she would have continually reacted on her male pro¬ 
geny, and thus have prevented the peacock from acquiring his 
present magnificent train. We may therefore infer that the . 
length of the tail in the peacock and its shortness in the pea¬ 
hen are the result of the requisite variations in the male having 
fen from the first transmitted to the male offspring alone. 

We are led to a nearly similar conclusion with respect to the 
length of the tail in the various species of pheasants. In the Eared 
pheasant (Cromoptilon auritum ) the tail is of equal length in both 
sexes, namely, sixteen or seventeen inches; in the common phea¬ 
sant it is about twenty inches long in the male and twelve in the 
female; in Scemmorring’s pheasant, thirty-seven inches in the 
male and only eight ill the female; and lastly in Reeve's phea¬ 
sant it is sometimos actually seventy-two inches long in the male 
and sixteen in the female. Thus in the several species, the tail of 
the female diffors much in length, irrespectively of that of the 
male; and this can be accounted for, as it seems to me, with 
much more probability, by the laws of inheritance,—that is by 
the successive variations having been from the first more or less 
closely limited in thoir transmission to the male sex, than by the 
agency of natural selection, resulting from the length of tail being 
more or loss injurious to tho femalos of those several allied species. 

Wo may now consider Mr. Wallace’s arguments in regard to 
tho sexual coloration of birds. He believes that the bright tints 
originally acquirod through sexual selection by the males, would 
in all, or almost all cases, have been transmitted to the females, 
unless tho transference had been checked through natural selec¬ 
tion. I may here remind the reader that varions facts opposed 
to this view have already been given under reptiles, amphibians, 
fishes, and lopidoptera. Mr. Wallace rests his belief chiefly, 
but not exclusively, as wo shall see in the next chapter, 
on tho following statement,* that when loth sexes are coloured 
in a very conspicuous manner, the nest is of such a nature 
as to conceal the sitting bird; but when there is a marked 
contrast of colour between the sexes, the male being gay and 
the female dull-coloured, the nest is open and exposes the 
Bitting bird to view. Thitfcoincidence, as far as it goes, cer¬ 
tainly seems to favour tho belief that the females which sit on 

* ‘ Jnurnal of Travel,’ edited by A. Hurray, vol. i. 1868, p. 78. 
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open nests have been specially modified for the sake of protec¬ 
tion; but we shall presently see that there is another and more 
probable explanation, namely, that conspicuous females have 
acquired the instinct of building domed nests oftener than dull- 
coloured birds. Mr. Wallace admits that there are, as might 
have been expected, some exceptions to his two rules, but it is a 
question whether the exceptions are not so numerous as seriously 
to invalidate them. 

Thero is in the first place much truth in tho Duke of Argyll’s 
remark 10 that a large domed nest is more conspicuous to an 
enemy, (specially to all tree-hauling carnivorous animals, tbflT 
a smaller open nest. Nor must wo forgot that with many birds 
which build open nests, the malo sits on the eggs and aids the 
female in feeding the young: this is the case, for instance, with 
I'yranga astiva," ono of the most splendid birds in tho United 
States, the malo being vermilion, and tho female light brownish- 
green. Now if brilliant colours had boon extremely dangorous 
to birds whilst sitting on their open nests, tho males in these 
cases would have suffered greatly. It might, however, be of 
such paramount importance to tho malo to bo brilliantly coloured, 
in order to beat his rivals, that this may havo more than com¬ 
pensated some additional danger. 

Mr. Wallace admits that with tho King-crows (Dicrurus), 
Orioles, and Pittid®, tho females aro conspicuously coloured, 
yet build open nests; but he urges that tho birds of the first 
group aro highly pugnacious and could defend themselves; that 
those of tho second group take oxtreme care in concealing their 
open nests, but this does not invariably hold good; 11 and that 
with the birds of tho third group tho females aro brightly 
coloured chiefly on tho undor surface. Besides these cases, 
pigeons which are sometimes brightly, and almost always con¬ 
spicuously coloured, and which are notoriously liable to tho 
attacks of birds of prey, offel a Berious exception to the rule, for 
they almost always build open and exposed nests. In another 
large family, that of the humming-birds, all tho Bpecies build 
open nests, yet with some of the most gorgeous species tho sexes 
are alike; and in the majority, the females, though less brilliant 
than the males, are brightly coloured. Nor can it bo maintained 
that all female humming-birds, which are brightly coloured, 
escapo detection by their tints being green, for some display on 
their upper surfaces red, blue, and other colours." 

“ ‘ Journal of Travel,’ edited by JL Jerdon, 1 Bird* of India,* vol. 
A. Murray, vol. i. 1868, p. 281. 11. p. 108. Got-Id’* 1 Handbook of 

11 Audubon, 1 Ormtoologicat Bio- the Birda of Australia,’ voh i. p. +63. 
fraphy,’ voi. i. p. 233. “ For iutance, the female E*p+ 
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In regard to birds which build in boleB or construct denned 
nests, other advantages, as Mr. Wallace remarks, besides con¬ 
cealment are gained, such as shelter from the rain, greater 
warmth, and in hot countries protection from the sun; 14 so that 
it is no valid objection to his view that many birds having both 
sexes obscurely coloured build concealed nests. 19 The female 
Horn-bill ( Buceros ), for instance, of India and Africa is protected 
during incubation with extraordinary care, for she plasters up 
with her own excrement the orifice of the hole in which she sits 
on her eggs, leaving only a small orifice through which the male 
tbuds her; she is thus kept a .close prisoner during the whole 
period of incubation; 19 yet female horn-bills are not more con 
spicuously coloured than many other birds of equal size which 
build open nests. It is a more serious objection to Mr. Wallace’s 
view, as is admitted by him, that in some few groups the males 
are brilliantly coloured and the females obscure, and yet the 
latter hatch their eggs in domed nests. This is the case with the 
Grallinso of Australia, the Superb Warblers (Maluridse) of the 
samo country, tho Sun-birds (Ncctarini®), and with several of 
tho Australian Honey-suckers or Meliphagidm. 17 

If we look to tho birds of England we shall see that there is no 
close and general rolation between the colours of the female and 
tho nature of the nest which is constructed. About forty of our 
British birds (excluding those of largo size which could defend 
thomselvos) build in holes in banks, rocks, or trees, or construct 
domed nests. If we take the colours of the female goldfinch, 
bullfinch, or blackbird, as a standard of tho degree of con- 
spicuousnoss, which is not highly dangerous to the sitting 
femalo, then out of tho above forty birds, the females of only 
twelve can be considered as conspicuous to a dangerous degree, 


tomena macroura has tha head and 
tail dark blue with reddish loins; 
the femalo I^tmpomis porphyrurus 
ia blackish-green on the upper 
surface, with the lores and sides of 
the throat crimson; the female 
EuUmpia jugularia has the top of 
the head and back green, but the 
loins and the tail are crimson. 
Many other instances of highly 
conspicuous females could be given. 
See Mr. Gould’s mogniticent work 
on this family. 

14 Mr. Salvin noticed in Gue‘e- 
raals (• Ibis,’ 1864, p. 375} Wat 
humming-birds were mnch more 
unwilling to leave their nests during 


very hot weather, when the sun 
was shining brightly, as if their 
eggs would be thus injured, than 
during cool, cloudy, or rainy weather. 

14 1 may specify, as instances of 
dull-coloured birds building con¬ 
cealed nests, the species belonging 
to eight Australian genera, de¬ 
scribed in'Gould’s 1 Handbook of the 
Birds of Australia,’ vol. i. pp. 340, 
362, 365, 383, 387, 389, 391, 414. 

14 Mr. C. Horne, ‘Proc. Zoolog. 
Soc.’ 1869, p. 243. 

11 On the niditication and colours 
of these latter species, see Gr old’s 
‘ Handbook,’ be., vol. !.pp.504 597. 
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the remaining twenty-eight being inconspicuous. 1 ' Nor is there 
any close relation within the same genus between a well-pro¬ 
nounced difference in colour between the sexes, and the nature 
of the nest constructed. Thus the male house sparrow (Paster 
domett iatt) differs much from the female, the male tree-sparrow 
(P. montanns ) hardly at all, and yet both build well-concealed 
nests. The two sexes of the common lly-catoher (Mmicapa 
grisola) can hardly be distinguished, whilst the sexes of the 
pied fly-catcher (if. luduosa ) differ considerably, and both 
species build in holes or conceal their nests. The female black¬ 
bird (Tardus merula ) differs much, tho female ring-ouzel {ft 
h,r<Hiatus) differs less, and the foelalo common thrush ( T. mtuicut) 
hardly at all from their respective males; yet all build open nests. 
Ou tho other hand, tho not very distantly-allied water-ouzel 
(i-'int-lut aquaticus) builds a domed nest, and the sexos differ 
about as much as in the ring-ouzel. Tho black and red grouse 
(Tetrao tdrix and T. icoticut) build open nests in equally well- 
concealed spots, but in tho one species the sexes differ greatly, 
and in tho other very little. 

Notwithstanding tho foregoing objections, I cannot doubt, 
after reading Mr. Wallace’s excellent essay, that looking to the 
birds of tho world, a largo majority of the species in whioh the 
females are conspicuously colourod (and in this case tho males 
with raro exceptions are equally conspicuous), build concealed 
nests for the sake of protection. Mr. Wullaco enumerates 1 ' a 
long series of groups in which this rule holds good; but it will 
suffice hero to give, as instances, tho moro familiar groups of 
kingfishers, toucans, trogons, puff-birds (Capitonid®), plantain- 
eaters (Musophagso), woodpeckers, and parrots. Mr. Wallace 
leliovus that in these groups, as tho males gradually acquired 
through sexual selection their brilliant colours, theso wero 
transferred to the females and were not eliminated by natural 
selection, owing to the protection which they already enjoyed 


" I have consulted, on this sub¬ 
ject, ilacgilliyiay’s 1 British Birds,’ 
and though doubts may be enter¬ 
tained in some cases in regard to 
the degree of concealment of the 
nest, and to the degree* of con- 
spicuousness of the female, yet the 
following birds, which all lay their 
eggs in holes or in domed nests, can 
hardly be considered, by the above 
standard, as conspicuous: Passer, 
“ species; Sturnus, of which the 
female ia considerably less brilliant 
than the male; Cinclus; Motacilla 


boaruia (?); Erlthacus (?); Pru- 
ticola, 2 sp.; Sasicola; Kuticilla, 2 
sp.j Sylvia, 3 sp.; Parus, 3 sp.j 
Mecistura; Anorthura; Certhia; 
Sitta; Ifuni; Musricapa, 2 sp.; 
Hirundo, 3 sp.; ami Cypselus. The 
females of the following 12 birds 
may be considered as conspicuous, 
according to the same standard, 
vis., Pastor, Motacilla alba, Parua 
mijjgr and P. cseruleua, ITpupa, i’icua, 
4 Coraciss, Alcedo, and Merops. 

'* ‘Journal of Travel,’edited oy 
A. Murray, rol. i. p. 781 
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from thoir maimer of nidification. According to this view, their 
present manner of nesting was acquired before their present 
colours. But it seems to me much more probable that in most 
rases, as the females were gradually rendered more and more 
brilliant from partaking of the colours of the male, they were 
gradually led to change their instincts (supposing that they 
originally built opon nests), and to seek protection by building 
domed or concealed nests. No one who studies, or instance, 
Audubon’s account of the differences in the nests of the same 
species in the Northern and Southern United States; 80 will feel 
Sffy great difficulty in admitting that birds, either by a change 
(in the strict sense of the word) of their habits, or through the 
natural selection of so-called spontaneous variations of instinct, 
might readily be led to modify their manner of nesting. 

This way of viewing the relation, as far as it holds good, 
between the bright colours of female birds and their manner of 
nesting, receives some support from certain coses occurring in 
the Sahara Desort. Here, os in most other deserts, various birds, 
and many othor animals, have had their colours adapted in a 
wonderful manner to the tints of tho surrounding surface. 
Nevertheless there are, as I am informed by tho Bev. Mr. 
Tristram, some curious exceptions to tho rule; thus the male of 
tho Munticda cyatiea is conspicuous from his bright blue colour, 
and the female almost equally conspicuous from her mottled 
brown and white plumago; both sexes of two species of Dro- 
moltea are of a lustrous black; so that these three species are far 
from receiving protection from their colours, yet thoy are able to 
survive, for they have acquired tho habit of taking refuge from 
dongor in holes or crevices in the rocks. 

With respect to the abovo groups in which the females are 
conspicuously coloured and build concealed nests, it is not 
necessary to suppose that each separate species had its nidifying 
instinct specially modified; but only that tho early progenitors 
of each group were gradually led to build domed or concealed 
nests, and afterwards transmitted this instinct, together .with 
their bright colours, to their modified descendants. As far as it 
can be trusted, tho conclusion is interesting, that sexual selection, 
together with equal or nearly equal inheritance by both sexes, 
have indireotly determined the manner of nidification of whole 
groups of birds. 

According to Mr. Wallace, even in the groups in which the 
females, from being protected in domed nests during incubation, 

H See many statement* ln«?he the nests of Italian birds by Eugenio 
‘Ornithological Biography.’ See, Bettoni, in the 1 Atti della Societi 
also, some Arious observation* on Italians,’ vol. xi. I8A9, p. 487. 
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bate not had their bright colours eliminated through natural 
(election, the males often differ in a slight, and occasionally in a 
considerable degree, from the females. This is a significant fact, 
for such differences in colour must be accounted for by some of 
tho variations in the males having been from the first limited in 
transmission to the same sex; as it can hardly be maintained that 
these differences, especially when very slight, serve os a protec¬ 
tion to the female. Thus all tho species in tho splendid group 
ef the Trogons build in holos; and Mr. Gould gives figures 21 of 
Iwth sexes of twonty-five species, iu all of which, with one partial^ 
exception,*tho sexes differ sometimes slightly, sometimes oon- 
speiuously, in colour,—the males being always finer than tho 
females, though the latter are likewise beautiful. All thespecies 
of kingfishers buihl in holes, and with most of tho species the 
sexes are equally brilliant, nud thus far Mr. Wallace’s rulo holds 
pxxl; but in some of the Australian species tho colours of tho 
females are rather less vivid than those of tho malo; and in one 
splendidly-coloured 6pecios, tho sexes differ so much that they 
were at first thought to bo specifically distinct. 2 * Mr. R. B. Sharpe, 
who has especially studied this group, has shown mo somo 
American species (Ceryle) in which tho breast of tho malo is 
lieltcd with black. Again, in Carcineutes, tho difference between 
the sexes is conspicuous: in tho malo the upper surface is dull- 
blue banded with black, tho lower surfaco being imrtly fawn- 
coloured, and there is much reel about tho head; in tho female 
the np]ier surface is reddish-brown banded with black, and tho 
lower surfaco white with black markings. It is nil interesting 
fact, as shewing how tho same peculiar stylo of sexual colouring 
often characterises allied forms, that in throo species of Daceio 
tho male differs from the female only in tho tail being dull-blue 
tended with black, whilst that of the fomale is brown with 
blackish bars; so that here the tail differs in colour in tho two 
sexes in exactly the same mannftr as the whole upper surfaco in 
the two sexes of Carcineutes. 

Witlfcparrots, which likewise build in holes, wo find analogous 
cases: in most of the species both Boxes are brilliantly coloured 
and indistinguishable, but in not a few species tho males are 
coloured rather more vividly than tho females, or even very 
differently from them. Thus, besides other strongly-marked 
differences, the whole under surface of tho malo King Lory 
(J/jrotmictui tcapulalut) is scarlet, whilst the throat and chest of 
tho female is green tinged with red: in the JCuphema tplendidti 

11 See his * Monograph of the ‘ Han<^ok to the Birds of Ans- 
rrogonidc,’ first edition. trails,’ rol. i. p. 133; see, also, pp. 

" h'smelj Cyanalc) ou. Gould's 130, 138. • 
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then is a similar difference, the face and wing-coverts moreora 
of the female being of a paler blue than in the male.** In tt* 
family of the tits (Farinas), which build concealed nests, tlx 
female of our common blue tomtit (Farm cairukut) is “mud 
“ less brightly coloured ” than the male; and in the magnifioesl 
Sultan yellow tit of India the difference is greater.” 

Again in the great group of the woodpeckers,” the sexes an 
generally nearly alike, but in the iteyapicus validos all thoa 
parts of the head, neck, and breast, which are crimson in th 
t male aro pale brown in the female. As in several woodpecker 
the head of the male is bright crimson, whilst that ofc the female 
is plain, it occurred to mo that this colour might possibly make 
the fomalo dangerously conspicuous, whenever she put her head 
out of tho hole containing her nest, and consequently that ths 
colour, in accordance with Mr. Wallace’s belief, had been elimi¬ 
nated. This viow is strengthened by what Malherbe states with 
respect to Imhpkwt carlutta; namely, that the young females, 
like tho young males, have some crimson about their heads, 
but that this colour disappears in tho adult female, whilst it is 
intensified in the adult male. Nevertheless the following con¬ 
siderations render this view extremely doubtful: the male takes 
a fair sharo in incubation,” and would be thus almost equallj 
exposed to danger; both sexes of many species have their heads 
of an equally bright crimson j in other species the difference 
between tho sexes in the amount of scarlet is so slight that it 
can hardly mako any appreciable difference in the danget 
incurred; and lnstly, tho colouring of tho head in the two sexes 
often differs slightly in other ways. 

Tho cases, as yet given, of slight and graduated differences is 
colour betwoen the males and females in the groups, in which » 
a general rule the sexes resemble each other, all relate to species 
which build domed or concealed nests. But similar gradations 
may likowiso bo observod in groups in which tho sexes os • 
general rule rosemblo each other, but which build open nests. 
As I have before iustanced the Australian parrots, so I may hen 
instance, without giving any details, the Australian pigeons.” 
It deserves especial notice that in all these cases the slight 

** Every gradation of difference taken from M. Malherbe's mag- 
bet ween the scies may be followed nificent • Monographic dea PicidSe*,' 
in the parrots of Australia. See 1861. 

Gould's ‘ Handbook,’ Ac., vol. ii. pp. M Audubon's 1 Ornithological Bie- 
14-102. graphy,’ vol. ii. p. 75; see also the 

** Macgillivray’s ‘ British Birds,* ‘ ibis,' vol. i. p. 268. 
vol. ii. p. 433. Jerdon, "Birds of ” Gould's ‘ Handbook to the 
India,' vol. ii. p. 282. Birds of Australia,' vot ii. pp. 109- 

** All the following facts are 149. 
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differences in pltunago between the sexes are of the same general 
nature as the occasionally greater differences. A good illustra¬ 
tion of this fact has already been afforded by those kingfiahors in 
which cither the tail alone or the whole upper surface of the 
plumage differs in the same manner in the two sexes. Similar 
cases may be observed with parrots and pigeons. The differ¬ 
ences in colour between the Boxes of tho same species are, also, # 
ofthesarao general nature as the differences in colour between 
tho distinct species of the same group. For when in a group in 
which tho sexes aro usually alike, the male differs considei||^y 
from the female, he is not coloured in a quite now stylo. Iienco 
we may infer that within tho same group tho special colours of 
both sexes when they are alike, and the colours of the male, when 
ho differs slightly or even considerably from tho female, have 
boon in most cases determined by tho Bame general cause; this 
tieing sexual selection. 

It is not probable, as has already been remarkod, that differ¬ 
ences in colour between the sexes, when very slight, con be of 
service to tho female as a protection. Assuming, howovor, that 
thoy are of service, they might bo thought to bo cases of 
transition; but wo have no reason to believe that many species 
at any one time aro undergoing change. Therefore wo can 
hnrdly admit that tho numerous females which differ vory 
slightly in colour from their moles are now all commencing to 
tiocome obscure for tho sake of protection. Even if wo consider 
somewhat moro marked sexual differences, is it probable, for 
instance, that tho head of tho female chaffinch,—the crimson on 
tho breast of tho female bullfinch,—the green of the fcmalo 
greenfinch,—the crest of tho female golden-crested wron, have 
all been rendered less bright by the slow process of selection for 
the sake of protection ? I cannot think so; and still less with the 
slight differences between the sexes of those birds which build 
concealed nests. On tho other hand, tho differences in colour lie- 
tween the sexes, whether great or small, may to a largo extent bo 
explained on the principle of the successive variations, acquired 
by the males through sexual selection, having been from tho 
first more or less limited in their transmission to tho females. 
That the degree of limitation should differ in different species of 
the same group will hot surprise any one who has studiod tho 
laws of inheritance, for they are so complex that they appear to 
us in our ignorance to bo capricious in their action.** 

As far as I can discover there are few large groups of birds in 
which all the species have botyp sexes alike and brilliantly 

" See remarks to thie effect in mjr work on • Variation under bomeeti- 
ealion,’ vol. ii. chap. aii. * 
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coloured, but I hear from Mr. Sclater, that this appears to 1 
case with the Musophagm or plantain-eaters. Nor do I l 
that any large group exists in which the sexes of all the s 
are widely dissimilar in colour: Mr. Wallace informs m< 
the chatterers of 8. America ( Cotingidce ) offer one of tb 
instances; but with some of the species, in which the male 
splendid red breast, the female exhibits some red on her b 
and the females of other species shew traces of the greet 
other colours of the males. Nevertheless we have a 
qgnroach to close sexual similarity or dissimilarity throu 
several groups: and this, from^what has just been saidx 
fluctuating nature of inheritance, is a somewhat surp 
circumstance. But that the same laws should largely p 
with allied animals is not surprising. The domestic fov 
produced a great number of breeds and sub-breeds, and in 
the sexes generally differ in plumago; so that it has 
noticed os an unusual circumstance when in certain sub-1 
thoy rosemble each other. On the other hand, the doi 
pigeon has likewise produced a vast number of distinct 1 
and sub-breeds, and in these, with rare exceptions, the two 
aro identically alike. Therefore if other species of Qallu 
Columba were domesticated and varied, it would not be r< 
predict that similar rules of sexual similarity and dissimi 
depending on the form of transmission, would hold good ii 
coses. In like manner the same form of transmission has 
rally prevailed under nature throughout the same g 
although markod exceptions to this rulo occur. Thus t 
the same family or even genus, the sexes may be identically 
or very different in colour. Instances have already been 
in the same genus, as with sparrows, fly-catchers, thrushe 
grouse. In tho family of pheasants the sexes of almost a 
species are wonderfully dissimilar, but are quite aliko i 
eared phoasant or Cromoptilon au'ritum. In two spec 
Ohloephaga, a genus of geese, the male cannot be distingi 
from the females, oxcept by size; whilst in two others, the 
are so unlike that they might easily be mistaken for di 
species. *• 

Tho laws of inheritance can alone account for the foil 
casos, in whioh the female acquires, late in*life, certain char 
proper to the male, and ultimately comes to resemble him 
or lees completely. Here protection can hardly have corn 
play. Mr. Blyth informs me that the females of Oriolut m 
ciphalm and of some allied ecies, when sufficiently matt 
breed, differ considerably in plumage from the adult mala 
* » Tht ‘ Ibl*,’ Tol. ri. 1864, p. 128. 
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after the second or third moults they differ only in their beaks 
hsring a slight greenish tinge. In the dwarf bitterns (Ardetta), 
according to the authority, “ the male acquiree his final 
11 livery at the first moult, the female not before the third or 
.< fourth moult; in the meanwhile she presents an intermediate 
« garb, which is ultimately exchanged for the same livery as 
« that of tho male." So again the female Falco peregrinus ac¬ 
quires her blue plumage more slowly than tho malo. Mr. 
Swinhoe states that with one of tho Drongo shrikes ( Dicrurut 
nuierucereut) the male whilst almost a nestling, moults his soj^ 
brown jilumnge and becomes of a uniform glossy greenish-blacln 
but tho female retains for a long time the white stria and spots 
on the axillary feathers; and does not completely’assume tho 
uniform block colour of the male for throe yoars. The same 
excellent observer remarks that in the spring of the second year 
the female spoonbill (Platalea) of China resembles the male of 
the first year, and that apparently it is not until the third spring 
that sho acquires the same adult plumage as that possessed by 
tho malo at a much earlier age. The female Hornby cUla carotin - 
unis differs very little from the male, but the appendages, which 
like 1 lends of rod sealing-wax ornament the wing-feathers, 80 are 
not developed in her so early in lifo os in the male. In tkc.umlo 
of an Indian parrakeet (1‘alteomi* javaniciu) tho upper mandiblo 
is coral-red from his oarliost youth, but in tho femalo, as Mr. 
Myth has observed with caged and wild birds, it is at first black 
and docs not become red until the bird is at least a year old, at 
which ago tho sexes resemblo each other in all reRpects. Both 
si-xos of tho wild turkoy are ultimately furnished with a tuft of 
bristles on the breast, but in two-yoar-old birds tho tuft is about 
four inches long in the male and hardly apparent in tho female ; 
when, howover, tho latter has reachod her fourth year, it is from 
four to five inches in length. 81 

These coses must not bo ednfounded with thoso whero diseased 
or old females abnormally assume masculino characters, nor with 


81 ?>’hen the male court* the fe¬ 
rn tie, these ornaments are vibrated, 
and 11 are shewn off to great advan- 
’•tage,” on the outstretched wings: 
A. Keith Adams, ‘Field anti Forest 
Kimble..,’ 187.1, p. 153. 

*' On Ardetta, Translation of 
Cuvier's ‘ Regne Animal,’ by Mr. 
Blyth, footnote, p. 159. On the 
Pvregnne Falcon, Mr. Blyth, in 
Cnariesworth’s ‘ Mag. of Nat. Hiat.’ 
vol. i. 1837, p. 304. On Dicrurus, 
' 18-13, p. 44. On the Platalea, 


•Ibis,’ vol. vi. 1884, p. 186. On 
the Bombycilla, Audubon's ‘Orni- 
tholog. Biography,’ vol. i. p. 229. 
On the Palcvornis, see, also, Jerdou, 
‘ Birds of India,’ vol. i. p. 261. 
On the wild turkey, Audubon, ibid, 
vol, i. p. 15; but I hear from judge 
Cat on that in Illinois the female 
very rarely acquires s tuft. Analo- 
g»^ cases with the females of 
Petrocossrphus are given by Mr. 
R. B. Shari*, ‘Proc. &»log! Soc. 
1872, p. 498. 
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those where fertile females, whilst young, acquire the characters 
of the male, through variation or some unknown cause.® But 
'all these cases have so much in common that they depend, 
u nco rdin g to the hypothesis of pangenesis, on gemmules derived 
from each part of the male being present, though latent, in tho 
female; their development following on some slight change in 
the elective affinities of her constituent tissues. 

A few words must be added on changes of plumage in relation 
the season of the year. From reasons formerly assigned there 
can be little doubt that the ,elegant plumes, long pendant 
feathors, crests, &o., of egrets, herons, and many other birds, 
which are developed and retained only during the summer, 
serve for ornamental and nuptial purposes, though common to 
both sexes. The female is thus rendered more conspicuous 
during the period of incubation than during the winter; but 
such birds as herons and egrets would be able to defend them- 
selvos. As, however, plumes would probably be inconvenient 
and certainly of no use during the winter, it is possible that the 
habit of moulting twice in the year may have been gradually 
acquired through natural selection for tho sake of casting off 
inconveniont ornaments during tho winter. But this view 
cannot be oxtended to the many waders, whose summer and 
winter plumages differ very little in colour. With defenceless 
species, in which both sexes, or the males alone, become extremely 
conspicuous during the breeding-season,—or when tho males 
acquire at this season such long wing or tail-feathors as to impede 
their flight, as with CoBmotornis and Vidua,—it certainly at first 
appears highly probablo that tho second moult has been gained 
for the special purposo of throwing off these ornaments. We 
must, however, remember that many birds, such as somo of the 
Birds of Paradise, the Argus pheasant and peacock, do not cast 
their plumes during tho winter; ana it can hardly be maintained 
that the constitution of those birds, at least of the Gallinacem, 
renders a double moult impossible, for the ptarmigan mqults 
tbrico in tho year.” Hence it must be considered as doubtful 
whether the many species which moult their ornamental plumes 
or lose their bright colours during the winter, have acquired this 
habit on account of tho inconvenience Or danger which they 
would otherwise have suffered. 

*• Of these latter c«»e* Mr. Blyth also recorded a similar case (‘ Oroith 
has recorded (Translation of Ctmer’s Biog.’ vol. v. p. 519) with JPyraruja 
' Rfegne Animal,’ p. 158) vafc&rs trsfiM. 

instances with Lanins, Ruticilla, 11 See Gould's ‘ Birds of Great 
Linaria, and Anas, Audubon lias Britain.' 



Cbaf. XVI. Birds—Inheritance Limited by Age. 463 


I conclude, therefore, that the habit of moulting twice in the 
year was in most or all cases first acquired for some distinct 
purpose, perhaps for gaining a warmer winter covering; and that 
variations in the plumage occurring during the summer wero 
accumulated through sexual selection, and transmitted to tho off¬ 
spring at the same season of the year; that such variations were 
inherited cither by both sexes or by the males alone, according to 
the form of inheritance which prevailed. This appears more 
probable than that the species in all cases originally tended to 
retain their ornamental plumago during the winter, but were 
saved frqm this through natural selection, resulting from tlm» 
inconvenience or danger thus cauAd. 

I have endeavoured in this chapter to show that tho arguments 
are not trustworthy in favour of tho view that weapons, bright 
colours, and various ornaments, aro now confined to tho males 
owing to tho conversion, by natural selection, of the equal trans¬ 
mission of characters to both sexes, into transmission to tho malo 
sex alone. It is also doubtful whether the colours of many 
fomalo birds aro due to tho preservation, for tho sake of protec¬ 
tion, of variations which wero from tho first limited in their 
transmission to tho femalo sox. But it will bo convenient to 
defer any further discussion on this subject until I treat, in tho 
following chapter, of tho differences in plumage botwoon tho 
young and old. 


CHAPTER XVI. 

BIRDS— concluded. 

The immature plumage in relation to the character of the plumage in 
bah sexes when adult—Six classes of caeca—Sexual diB'erences between 
the males of closely-allied or representative species—The female ns- 
sumiog the characters of the ftaie—Plumage of the young in relation 
to the summer and winter plumage of the adults—On the increase of 
beauty iu the birds of the world—Protective colouring—('onspicuously- 
eoloured bird*—Novelty appreciated—Summary of the four chapters on 

V x must now consider tho transmission of characters, as limited 
by age, in reference to sexual selection. Tho truth and im¬ 
portance of tho principle of inheritance at corresponding ages 
need not here be discussed, as enough lias already been said on 
the subject. Before giving tho several rather complex rules or 
classes of cases, under which the diffucnccs in plumage between 
the young and the old, as far as kntwn to mo, may be included, 
it will be well to mako a few preliminary remarks. 
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With animals of all kinds when the adults differ in colour 
from the young, and the colours of the latter are not, as far u 
we can see, of any special service, they may generally be 
attributed, like various embryological structures, to the re¬ 
tention of a former character. But this view can be maintained 
with confidence, only when the young of several species resemble 
each other closely, and likewise resemble other adult species 
belonging to the same group; for the latter are the living proofs 
that such a state of things was formerly possible. Young lions 
and pumas are marked with feeble stripes or rows of spots, and 

many allied species both yoijng and old are similarly anarM, 
no believer in evolution will doubt that the progenitor of the 
lion and puma was a striped animal, and that the young have 
retained vostigos of the stripes, like the kittens of black cats, 
which aro not in the least striped when grown up. Many 
species of deer, which when mature are not spotted, are whilst 
young covered with whito spots, as are likewise some few species 
in the adult state. So again the young in the whole family of 
pigs (Suidse), and in certain rather distantly allied animals, such 
as the tapir, are marked with dark longitudinal stripes; but 
hero we have a character apparently dorived from an extinct 
progenitor, and now preserved by the young alone. In all such 
cases the old have had their colours changed in the course of 
timo, whilst the young have remained but little altered, and this 
has boon effected through the principle of inheritance at corre¬ 
sponding ages. 

This sarno principle applies to many birds belonging to 
various groups, in which the young closely resemble each 
other, and differ much from their respective adult parents. Tho 
young of almost all the Gallinaccro, and of some distantly allied 
birds Buch as ostriches, aro covered with longitudinally striped 
down; but this character points bock to a state of things so 
remote that it hardly concerns us. Young cross-bills (Loxial 
liavo at first straight beaks liko those of other finches, and in 
their immature striated plumage they resemble the mature 
redpole and fomnlo siskin, as well as the young of tho goldfinch, 
greenfinch, and somo other allied species. Tho young of many 
kinds of buntings (Emberiza) resemble one another, and like¬ 
wise tho adult state of the common bunting, K. miliaria. In 
almost tho whole large group of thrushes the young have their 
breasts spotted—a character which is retained throughout life 
by many spocios, but is quite lost by others, as by the Ttirdut 
migratoriut. So again witl^gaany thrushes, die feathers on the 
beck are mottlod before they are moulted for the first time, and 
this character is retained for life by certain eastern snecies. 
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The young of many species'of shrikes (Lanins), of some wood 
Dockers, and of an Indian pigeon (Chalcophapt indicut), an 
transversely striped on the under surface; and certain alliet 
or whole genera are similarly marked when adult. Ii 
closely-allied and resplendent Indian cuckoos (Chryso 
coccyx), the mature species differ considerably from one anothe. 
in colour, but the young cannot be distinguished. The youn; 
of an Indian goose ( Sarkidiornis melanonotus ) closely resemble 
in plumage an allied genus, Dendrocygna, when mature. 1 
Similar facts will hereafter be given in regard to cortain herons. 
Young Hack grouse ( Tetrao tutrix) resemble the young as w dUr 
as the old of certain other spociro, for instance the red grouse 
or T. scoticut. Finally, as Mr. Blyth, who has attended closely 
to this subject, has well remarked, the natural affinities of 
many species are best exhibited in their immature plumage; 
and as the true affinities of all organic beings depend on their 
descent from a common progenitor, this remark strongly con¬ 
firms the belief that the immature plumage approximately 
shews us the former or ancestral condition of the speoies. 

Although many young birds, belonging to various families, 
thus give us a glimpse of the plumage of their remote pro¬ 
genitors, yet there are many other birds, both dull-coloured, and 
bright-coloured, in which the young closely resemble their 
parents. In such cases the young of the different species cannot 
resemble each other more closely than do the parents; nor can 
they strikingly resemble allied forms when adult. They give us 
but little insight into the plumage of their progenitors, excepting 
in so far that, when the young and the old are coloured in the 
samo general manner throughout a whole group of species, it is 
probable that their progenitors were similarly coloured. 

We may now consider the classes of cases, under which the 
differences and resemblances between the plumage of the young 
and tho old, in both sexes or*in one sex alone, may be grouped. 
Kules of this kind were first enounced by .Cuvier; but with the 
progress of knowledge they require some modification and am¬ 
plification. This I have attempted to do, as far as the extreme 
complexity of the subject permits, from information derived 
from various sources; but a full essay on this subject by some 
competent omithologistw much needed. In order to ascertain 

1 la regard to thrashes, shrikes, On thrashes, see also Audubon, 
and woodpeckers, see Mr. Blyth, in ‘Ornith. Biography,’ vol. ii. p. 195. 
Charleiworth’s ‘ Hag. of Nat. Hist.’ On Chrysococcys and Chalcophaps, 
rol. i. 1837, p. 304; also footnote Birth, as quoted in Jerdon’s ‘ Birds 
to his translation of Carter’s * Rfegne of fiftt,’ rol. iii. p. 485. On Sar- 
Animal,’ p. 159. I give the case kidiornis, Blyth, in ‘ Ibis,’ 1867, p. 
ofLoiiaoaMr Blyth’s information. 175. • 
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.'to what extent each rule prevails, I have tabulated the tacts 
/• given in four great works, namely, by Macgillivray on the birds 
;< of Britain, Audubon on those of North America, Jerdon on 
those of India, and Qould on those of Australia. I may here 
premise, first, that the several cases or rules graduate into each 
other; and, secondly, that when the young are said to resemble 
their parents, it is not meant that they are identically alike, 
for their colours are almost always less vivid, and the feathers 
are softer and often of a different shape. 

RULES OR OLi SSES OF CASES. 

I. When the adult male is more beautiful or conspicuous 
than the adult female, the young of both sexes in their first 
plumage closely resemble the adult femalo, as with the common 
fowl and poacock; or, as occasionally occurs, they resemble her 
much more olosely than they do tho adult male. 

II. When tho adult female is more conspicuous than the 
adult male, as sometimes though rarely occurs, the young of 
both sexos in their first plumage roscmble the adult male. 

III. Whon the adult male resembles tho adult female, the 
young of both sexes have a peculiar first plumage of their own, 
os with the robin. 

IV. When the adult male resembles the adult female, the 
young of both sexes in their first plumage resemble tho adults, 
os with tho kingfisher, many parrots, crows, hedge-warblers. 

V. Whon the adults of both sexes have a distinct winter and 
summer plumage, whether or not the male differs from the 
fomale, the young resemblo tho adults of both sexes in their 
winter dress, or much more rarely in thoir summer dress, or 
they roscmble the fomales alono. Or tho young may have an 
intermediate character; or again they may differ greatly from 
the adults iu both their seasonal plumagos. 

VI. In some few cases the young in their first plumage differ 
from each other according to sex; tho young males resembling 
moro or less closely the adult males, and the young females 
more or loss closely tho adult females. 

Class I.—In this class, the young of both sexes more or less 
closely resemble the adult female, whilst the adult male differs 
from the adult female, often in tho most conspicuous manner. 
Innumerable instances in all Orders could be given; it will 
suffice to call to mind the common pheasant, duck, and house- 
sparrow. The cases un{pr this class graduate into others. 
Thus the two sexes when adult may differ so slightly, and the 
young so‘slightly from the adults, that it is doubtful whether 
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--SOS ought to come tinder the present, or under the 1 
or fourth classes. So again the young of the two sexes, instead 1 
l*iue auite alike, may differ in a slight degree from each other,'< 
« in our sixth class. These transitional cases, however, are 
few or at least are not strongly pronounced, in comparison with 
those which come strictly under the present class. 

Tho force of the present law is well shewn in those groups, 
in which, as a general rule, the two sexes and the young are all 
aliko- for when in these groups the male does differ from the 
female as with certain parrots, kingfishers, pigeons, Ac., the 
young of both sexes resemble the adult female.* We see tfc* 
samo fact exhibited still more clearly in certain anomalous cases; 
thus tho male of Ueliothrix auriculata (one of tho humming- 
birds) differs conspicuously from the female in having a splendid 
gorget and fine ear-tufts, but the female is remarkable from 
having a much longer tail than that of the male; now tho young 
of both sexes resemble (with the exception of tho breast being 
spotted with bronze) tho adult female in all other respects, 
including the length of her tail, so that the tail of the male 
actually becomos shorter as ho roaches maturity, which is a most 
unusual circumstance.* Again, the plumago of tho malo gooa- 
andcr TrvsTytxnscr) is more conspicuously coloured than 

that of tho female, with the scapular and secondary wing-foftthers 
much longer; but differently from what occurs, as far as I know, 
in any other bird, the crest of tho adult malo, though broader 
than that of tho female, is considerably shorter, being only a 
little abovo an inch in length; the crest of tho female being two 
and a half inches long. Now the young of both soxoaW^cly 
resemble tho adult female, so that their crests are actually^ 
greater length, though narrower, than in the adult malo.‘ 

When tho young and tho females closely resomblo each other 
and both from the males, tho most obvious conclusion is 


* See, for instance, Mr. Gould’s 
account (‘ Handbook to the Birds of 
Australia/ vol. i. p. 133) of Cyanal- 
cyon (one of the Kingfishers) in 
which, however, the young male, 
though resembling the adult female, 
is lew brilliantly coloured. In some 
species of Dacelo the nftiles have 
blue tails, and the females brown 
one*; and Mr. R. B. Sharpe informs 
me that the tail of the young male 
of D. '/audiohaudi is at first brown. 
Mr. Gould has described (ibid. vol. 
i>. pp. 14, 20, 37) the sexes and the 
young of certain black Cockatoos 


and of the King Lory, with which 
the same rule prevails. Also Jerdon 
(‘ Birds of India/ vol. i. p. 260) on 
the Palaornis ro*t y in which the 
young are more like the female than 
the male. See Aufjpbon (‘Ornith. 
Biograph.* vol. ii. p. 475) on the 
two sexes and the young of Coiwnba 

passerinn. 

* I owe this information to Mr, 
Gould, who shewed me the speci¬ 
mens ; see also his * Introduction tc 
t^Trochilidae/ 1861, p. 120. 

« Macgillivray, * Hist. Brit. Birds, 
vol. ▼. pp. 207-214. # 
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nat the males alone have been modified. Sven in the ano- 
Jealous cases of the Heliothrix and Mergns, it is probable that 
originally both adult sexes were furnished—the one Bpecies 
with a much elongated tail, and the other with a much elon¬ 
gated crest—these characters having sinoe been partially lost by 
the adult males from some unexplained cause, and transmitted 
in their diminished state to their male offspring alone, when 
arrived at the corresponding age of maturity. The belief that 
in the present class the male alone has been modified, as far as 
the differences between the male and the female together with 
w young are concerned, is strongly supported by sgme re¬ 
markable facts recorded by Mi"Blyth, s with respect to closely- 
allied species which represent each other in distinct countries. 
For with several of these representative species the adult males 
have undergone a certain amount of change and can be dis¬ 
tinguished; the females and the young from the distinct countries 
being indistinguishable, and therefore absolutely unchanged. 
This is the case with certain Indian chats (Thamnobia), with 
certain honoy-euokers (Nectarinia), shrikes (Tephrodomis), cer¬ 
tain kingfishers (Tanysiptera), Kalij pheasants (Gallophasis), 
and tree-partridges (Arboricola). 

In some analogous cases, namely with birds having a different 
summer and winter plumage, but with the two sexes nearly alike, 
certain closely-allied spooies can easily to distinguished in their 
summor or nuptial plumage, yet are indistinguishable in their 
winter as well as in their immature plumage. This is the cose 
with some of the closely-allied Indian wag-tails or Motacilto. 

, Mr -Sit^nhoe* informs me that threo species of Ardeola, a genus 
of herons, which represent ono another on separate continents, 
aro "most strikingly different” when ornamented with their 
summor plumes, but are hardly, if at all, distinguishable during 
the winter. The young also of these threo species in their 
immature plumage closely resemble the adults in their winter 
dress. This case is all the more interesting, tocause with two 
other species of Ardeola both sexes retain, during the wipter 
and summer, nearly the same plumage as that possessed by tho 
threo first species during the winter and in their immature 
state; and this plumage, which is common to several distinct 

* See hit Admirable paper in the several distinct races, solely by 
‘ Journal of the Asiatic Soc. of comparing the adult males. 

Bengal,' vol. xix. 1850, p. 223; see ' See also Mr. Swinboe, in ‘ Ibis,’ 
also Jerdon, 1 Birds of India,’ vol. i. July 1863, p. 131; and a previous 
introduction, p. xxix. In regard, a paper, with an extract from a not* 
Tanysiptera, Prof. Schlegel told Mr. by Mr. Blyth, in ‘ Ibis,’ Jan. 18f 1, 
Blyth that he could distinguish p. 25. 
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species at different ages and seasons, probably shows ns hdH 
theprogenitors of the genus were coloured. In all these caedH 
the nuptial plumage which we may assumo was original* 
acquired by the adult males during the breeding-season, andl 
transmitted to the adults of both sexes at the corresponding' 
has been modified, whilst the winter and immature 
plumages have been loft unchanged. 

The question naturally arises, how is it that in these latter < 
cases the winter plumage of both sexes, and in the former coses 
the plumage of the adult females, as well as the immature 
plumage of the young, have not been at all affected? Wfe 
species which represent each Either in distinct countries will 
almost always have been exposed to somewhat different con¬ 
ditions, but we can hardly attribute to this action the modi¬ 
fication of the plumage in the males alone, seeing that the 
females and the young, though similarly exposed, have not been 
affected. Hardly any fact shews us more clearly how subor¬ 
dinate in importance is the direct action of the conditions of 
life, in comparison with the accumulation through selection of 
indefinite variations, than the surprising difference between the 
sexes of many birds; for both will have consumed the same food, 
and havo been exposed to the samo climate. Nevertheless we 
are not precluded from bolieving that in the course of time 
now conditions may produce some direct effect either on both 
sexes, or horn their constitutional differences chiefly on one sex. 
Wo see only that this is subordinate in importance to tho 
accumulated results of selection. Judging, hMMgfif^rom a i 
wide-spread analogy, when a species migrates intorN|f| 3 w 
country (and this must precede the formation of representative 
species), the changed conditions to which they will almost 
always have been exposed will cause them to undergo a certain 
amount of fluctuating variability. In this case sexual selection, 
which depends on an element liable to change—the taste or 
admiration of the female—will have had new shades of oolour 
or other differences to act on and accumulate; and as sexual 
soloction is always at work, it would (from what we know 
of the results on domostio animals of man’s unintentional 
selection), be surprising if animals inhabiting separate districts, 
which can never crass and thus blend thoir newly-acquired 
characters, were not, after a sufficient lapse of time, differently 
modified. These remarks likewise apply to tho nuptial or 
summer plumage, whether confined to the males or common to 
both sexes. — 

Although the females of tho IR>ve closely-allied or repre¬ 
sentative species, together with their young, differ tyurdly at all 
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I trim one another, so that the males alone can he distinguished, 
' fft the females of most species within the same genus obviously 
4ffisr from each other. The differences, however, are rarely 
is great as between the males. We see this clearly in the 
whole family of the Gallinace®: the females, for instance, of 
the common and Japan pheasant, and especially of the Gold and 
Amherst pheasant—of the silver pheasant and the wild fowl 
—resemble one another very closely in colour, whilst the males 
differ to an extraordinary degree. So it is with the females of 
most of the Cotingids, Fringillidte, and many other families. 
jRere can indeed be no doubt that, as a general rule, the females 
have been less modified than ®ihe males. Some few birds, 
however, offer a singular and inexplicable exception; thus the 
females of Paradtsea apoda and P. papuana differ from each 
othor more than do their respective males ; 7 the female of the 
latter species having the under surface pure white, whilst the 
female P. apoda is deep brown beneath. So, again, as I hear 
from Professor Newton, the males of two species of Oxynotus 
(shrikes), which represent each other in the islands of Mauritius 
and Bourbon,* differ but little in colour, whilst the females differ 
much. In the Bourbon species the female appears to have 
partially retained an immature condition of plumage, for at 
first sight she " might be taken for the young of the Mauritian 
“ species.” Theso differences may bo compared with those 
, inexplicable ones, which occur independently of man’s selection 
, in certain sub-breeds of the gome-fowl, in which the females are 
very dififgrg.’it.enhilst the males can hardly be distinguished.* 
.^Aw'fhccount so largely by sexual selection for the differences 
^Between the males of allied species, how can tho differences 
between the females be accounted for in all ordinary cases? We 
need not here consider the species which belong to distinct 
genera; for with these, adaptation to different habits of life, and 
! other agencies, will have como into play. In regard to the 
differences between the females within tho same genus, it appears 
to me almost certain, after looking through various largo groups, 
that the chief agent has been the greater or loss transference to 
the female of the characters acquired by the males through 
sexual selection. In the several British finches, tho two sexes 
differ either very slightly or considerably; an<| if we compare 
the females of the greenfinoh, chaffinch, goldfinch, bullfinch, 
crossbill, sparrow, dto., we shall see that they differ from one 


Wallace, 'Th* Malay Archi- 
*b,’ vol. ti. 1889, p. 384. 

Them spades an described, with 
coloured Kgu-es, by M. F. Pollen, is 


‘Ibis,’ 1866, p. 275. 

* ‘ Variation of Animats, ke., 
under Domestication,’ vol. i. p. 251. 
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Pr chiefly in the points in whioh they partially resem^H 
their respective males; and the colours of the males may safe^H 
be attributed to sexual selection. With many gallinaceotS 
species tho sexes differ to an extreme degree, os with the peacock* 
pheasant, and fowl, whilst with other species there has been a’ 
partial or even complete transference of character from the male 
to the female. The females of the several species of Polyplectron 
exhibit in a dim condition, and chiefly on the tail, the splendid • 
ocelli of their males. The female partridge differs from the 
male only in the red mark on her breast being smaller; and the 
femaleswild turkey only in her colours being much duller. 
tho guinea-fowl the two sexes aft indistinguishable. There is no 
improbability in the plain, though peculiarly spotted plumage 
of this latter bird having been acquired through Bexual selection 
by the males, and then transmitted to both sexes; for it is not 
essentially different from the much more beautifully spotted 
plumage, characteristic of the males alone of the Tragopan 
pheasants. 

It should be observed that, in some instances, the transference 
of characters from the male to the fomalo has been effected 
apparently at a remote poriod, tho male having subsequently 
undergone great changes, without transferring to the female any 
of his latcT-gained characters. For instance, the female and the 
young of the black-grouse ( Tetrao tetrix) resemble pretty closely 
both sexes and tho young of the red-grouse (2’. scoticu*) ; and we 
may consequently infer that tho black-gro uRQ i s descended from j 
some ancient species, of which both sexRBfcM^ggJourcd in J 
nearly tho same manner as the rod-grouse. As both 
this latter species are moro distinctly barred during the breeding 
season than at any other time, and as the male differs slightly 
from the fcmalo in his more strongly-pronounced red and brown 
tints, 10 we may conclude that his plumage has been influenced 
by sexual selection, at least to a certain extent. If so, we may 
further infer that tho nearly similar plumage of tho female black- 
grquse was similarly produced at some former period. But 
since this period tho male black-grouse has acquired his fine 
black plumage, with his forked and outwardly-curled tail- 
feathers; but of these characters there has hardly been any 
transference to the fefnale, excepting that she shows in her tail 
a trace of the curved fork. 

We may therefore conclude that the fcmalos of distinct though 
allied species have often had their plumage rendered more or 
less different by the transference i^arious degrees, of characters 
acquired by the males through sexual selection, both during 

*• MacgiUivray, ‘ Hist. British Birds,’ vol. 1. pp. 179-174. 
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Jtojmei and recent times. Bat it deserves especial attention that 
Jt«illiant colours have been transferred much more rarely than 
jjfther tints. For instance, the male of the red-throated blue- 
gpreast (fiyanecuta tuecica) has a rich blue breast, including asub- 
i triangular red mark; now marks of nearly the same shape have 
been transferred to the female, but the central space is fulvous 
instead of red, and is surrounded by mottled instead of blue 
i feathers. The Gallinacete offer many analogous cases; for none of 
the speoies, such as partridges, quails, guinea-fowls, &o., in which 
the colours of the plumage have been largely transferred from 
th^ male to the female, are brilliantly coloured. This well 
exemplified with the pheasants, in which the male is generally 
ea much more brilliant than the female; but with the Eared 
and Cheer pheasants ( Cro$soptUon auritum and Phasianus uml- 
lichii) the sexes closely resemble each other and their colours are 
dull. We may go so far as to believe that if any part of the 
plumage in the males of these two pheasants had been brilliantly 
coloured, it would not have bean transferred to the females. 
These facts strongly support Mr. Wallace’s view that with birds 
which are exposed to much danger during incubation, the 
transference of bright colours from the male to the female has 
boen checked through natural selection. We must not, however, 
forget that another explanation, before given, is possible; namely, 
that the males which varied and became bright, whilst they were 
young and inexperienced, would have been exposed to much 
^ danger, and would generally have been destroyed; the older and 
^more cautiQjJg.-BKiV, on tho othor hand, if they varied in a like 
nanpgsfwould not only have been able to survive, but would 
«5Wo been favoured in their rivalry with other males. Now 
; variations occurring late in life tend to bo transmitted exclusively 
to the same sex, so that in this cose extremely bright tints would 
not have been transmitted to the females. On the other hand, 
ornaments of a less conspicuous kind, each as those possessed by 
the Eared and Cheer pheasants, would not have been dangerous, 
and if they appeared during early youth, would generally kayo 
been transmitted to both sexes. 

In addition to the effects of the partial transference of charac¬ 
ters from the males to the females, some of the differences 
between the females of closely allied species .may be attributed to 
the direct or definite action of the conditions of life." With the 
males, any such action would generally have been masked by the 
brilliant colours gained through sexual selection; but not so 
with the females. Eaeh of t£« endless diversities in plumage, 

" See, on this subject, chop, xxiii. in the ‘ Variation of Animals and 
Plants nnder Domestication.’ 
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which we see in onr domesticated birds is, of course, the resofl 
of some definite cause; and under natural and more unifornfl 
conditions, some one tint, assuming that it was in no ways 
injurious, would almost certainly sooner or later prevail. The 
free intercrossing of the many individuals belonging to the same 
species would ultimately tend to make any change of colour, 
thus induced, uniform in character. 

No one doubts that both sexes of many birds have had their 
colours adapted for the sake of protection; and it is possible 
that the females alone of some species may have been modified 
for thi% end. Although it would bo a difficult, perhaps fl* 
impossible process, as shewn in fne last chapter, to convert one 
form of transmission into another through selection, there would 
not be the least difficulty in adapting the colours of the female, 
independently of those of the male, to surrounding objects, 
through the accumulation of variations which were from the 
first limited in their transmission to the female sex. If the 


variations wore not thus limited, the bright tints of the male 
would be deteriorated or destroyed. Whether the females alone 
of many species have been thus specially modified, is at prosent 
very doubtful. 1 wish I could follow Mr. Wallace to tho full 
extent | for tho admission would remove some difficulties., Any 
variations which wero of no service to the female as a protection 
would bo at once obliterated, instead of being lost simply by not 
boing selected, or from free intercrossing, or from being elimin¬ 
ated when transferred to^gjnaio and inanyway injurious to 
him. Thus the plumage oftRU female fMPlMBitemstant 
in character. It would also be a relief if wo could admff^j|^ 
the obscure tints of both sexes of many birds had been acquired 
and preserved for the sake of protection,—for example, of tho 
hedge-warbler or kitty-wren (Accentor modularia and Troglodytea 
vnl'jaria), with respect to which wo have no sufficient evidence 
of the action of sexual selection. We ought, however, to bo 
cautious in concluding that colours which appear to us dull, are 
not attractive to the females of certain species; we should bear 
in mind such cases os that of the common house-sparrow, 
in which tho male differs much from tho femalo, but does not 
exhibit any bright tints. No one probably will dispute that many 
gallinaceous birds whi«b live on the open ground, havo acquired 
their present colours, at least in part, for tho sako of protection. 
Me know how well they are thus concealed; wo know that 
ptarmigans, whilst changing from their winter to their summer 
plumage, both of which aro pro tec tap, suffer greatly from birds 
of prey. But can we believe that tne very slight differences in 
tints and markings between, for instance, the female black-grouse 
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TOd red-grouse serve as a protection ? Are partridges, as the/ 
ftre now coloured, better protected than if they had resembled 
Quails? Do the slight differences between the females of the 
^common pheasant, the Japan and gold pheasants, serve as a 
protection, or might not their plumages have been interchanged 
with impunity ? From what Mr. Wallace has observed of the 
habits of certain gallinaceous birds in the East, he thinks that 
such slight differences are beneficial. For myself, I will only 
say that I am not convinced. 

Formerly when I was inclined to lay much stress on protection 
(Siiccounting for the duller colours of female birds, it occurred 
to me that possibly both sexes and the young might aboriginally 
have been equally bright coloured; but that subsequently, the 
females from the danger incurred during incubation, and the 
young from being inexperienced, hod been rendered dull as a 
protection. But this view is not supported by any evidence, 
and is not probable; for wo thus in imagination expose during 
past times tlio females and tho young to danger, from which it 
lias subsequently been necessary to shield their modified 
descendants. Wo have, also, to reduce, through a gradual 
process of selection, the females and tho young to almost exactly 
tho seme tints and markings, and to transmit them to the 
corresponding sox and period of life. On tho supposition that 
the females and tho young havo partaken during each Btago of 
tho process of modification of a tendency to be as brightly 
3 coloured as the igalj« ^tis also a jot. ..iiat strnngo fact that tho 
fomalpyirTro^iover Wen rendered dull-coloured without tho 
’JJrriflgparticipating in tho same change; for there are no in- 
stances, ns far ns I can discover, of species with the females dull 
I and tho young bright coloured. A partial exception, however, 
i is offered by tho young of certain woodpeckers, for they have 
“ tho whole upper part of the hoad tinged with red,” which 
afterwards either decreases into a mefo circular red lino in tho 
adults of both sexos, or quite disappears in the adult females.'* 

Finally, with respect to our present class of eases, the most 
probable viow appears to bo that successive variations in 
brightness or in otlior ornamental characters, occurring in the 
males at a rather late period of life havo nlono been preserved; 
and that most or all of theso variations, oiling to the late period 
of life at which thoy appeared, have been from the first trans¬ 
mitted only to tho adult male offspring. Any variations in 
brightness occurring in the females or in the young, would have 

'* Audubon, ‘ Ornith. Biograpfn,’ also the case btf:'e given of liukr 
<rol. 1. p. 19:1. Mncgillivray. ‘Hist, picus cur'ot.'j. 

1W» Hint* * rol. iii. d. 85. See 
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been of no service to them, and would not have been selected ;1 
»nd moreover, if dangerous, would have been eliminated. Thus * 
the females and the young will either have been loft unmodified, 
or (as is much more common) will have been partially modified 
by receiving through transference from the males some of his 
successive variations. Both sexes have perhaps been direotly 
acted on by the conditions of life to which they have long 
bt«n exposed: but the females from not being otherwise much 
modified, will best exhibit any such effects. These changes 
amt all others will have been kept uniform by tho free inter¬ 
crossing «of many individuals. ^1 some cases, especially witflP 
ground birds, tho females and tho young may possibly have been 
modified, independently of the males, for tho sake of protection, 
so as to have acquired the same dull coloured plumage. 

C1.A88 II. When the adult female is more conspicuous than the 
adult male, the young of both sexes in their first plumage resemble 
the adult male .—This class is exactly the reverse of tho last, for 
tho females are here brighter coloured or more conspicuous than 
the males; and the young, as far as they are known, resemblo 
tho adult males instead of tho adult females. But the difference 
lictwccn tho sexes is never nearly so great as with many birds in 
tho first class, and tho cases arc comparatively rare. t Mr. 
Wallace, who first called attention to tho singular relation which 
exists between tho less bright colours of tho males and their 
performing tho duties of incubation, lays groat stress on this 
[Mint , 13 as a crucial tesMia^jbscurecolour^avo been acquired 
for tho sako of protection A 

different view seems to mo more probable. As thecawN^ 
curious and not numerous, I will briefly give all that I have 
licen able to find. 

I11 one section of tho genus Turnix,quail-liko birds, tho fcmalo 
is invariably larger than tho male (being nearly twice as largo 
in one of tho Australian spefiies), and this is an unusual circum¬ 
stance with the Gallinacete. In most of tho species tho femalo is 
mors distinctly coloured and brighter than tho male," but in 
some few species the sexes are aliko. In Tumix taiyoor of India 
the male “ wants tho black on the throat and neck, and the 
" whole tone of the plumage is lighter and less pronounced than 
" that of the femalo." ’The female appears to be noisier, and is 
certainly much more pugnacious than the male; so that the 

13 'Westminster Review,' July, 178, 180, 180, and 188. In the 
1807, and A. Murray, 'Journal of British Museum specimens of the 
Travel,’ 1808, p. 83. AWralian Plain-wanderer (Pediv 

" lor the Australian species, see nomas torywitus) may be seen, 
Qould's ‘ Handbook,' Ac., vol. ii. pp. shewing similar semaljdiderentes. 
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females and not the males are often kept by the natives tot 
lighting, like game-cocks. As male birds are exposed by the 
V English bird-catchers for a decoy near a trap, in order to catch 
r other males by exciting their rivalry, so the females of this 
Tumix are employed in India. When thus exposed the females 
soon begin their “ loud purring call, which can be heard a long 
“ way off, and any females within ear-shot ran rapidly to the 
" spot, and commence fighting with the caged bird.” In this way 
from twelve to twenty birds, all breeding females, may be 
mught in the course of a single day. The natives assert that 
W'e females after laying their figs associate in flocks, sad leave 
the males to sit on them. There is no reason to doubt the 
truth of this assertion, which is supported by some observations 
mado m China by Mr. Swinhoe. 14 Mr. Blyth believes, that the 
young of both sexes resemble the adult male. 

The females of the three species of Painted Snipes (Bhyncheea, 
fig. 62 ) “ are not only larger but mnoh more richly coloured than 
“ the males.” “ With all other birds in whioh the trachea differs 
in structure in the two soxes it is more developed and complex 
in the malo than in the female; but in the Rhynchm australis 
it is simple in the male, whilst in the female it makes four 
distinct convolutions before ontering the lungs." The female 
therefore of this species has acquired an eminently masculine 
character. Mr. Blyth ascertained, by examining many speci¬ 
mens, that the trachea is not convoluted in cither sex of R. 
benyajensi s, whie^ [•"yjns resemble* iFAtustralis so closely, that 
it caji>iudTj^ ? ?ljjMngui8hetf ; except by its shorter toes. This 
0 P18 another striking instance of the law that secondary 
sexual diameters are often widely different in closely-allied 
forms, though it is a vory rare circumstance when such differ¬ 
ences relate to the female sex. Tho young of both sexos of R. 
benyalensis in their first plumage are said to resemble the 
mature male." Thero is also reason to believe that the male 
undertakes the duty of incubation, for Mr. Swinhoe " found tho 
females before the close of the summer associated in flocks*, as 
occurs with the females of the Tumix. 

The females of Phalaropus fulicarius and P. hyperboreus are 
larger, and in their summer plumage “ more gaily attired than 
“ the males.” But the difference in colour between the sexes is 
far from conspicuous. According to Profossor Stcenstrap, the 


“ Jerdon, ‘Birds of India,’ vol. 
til. p. 596. Mr. Swinhoo, in ‘ LH,’ 
1865. p. 512; 1866, pp. 1.11, 40j. 

" Jerdon, * Birds of India,’ vol. 
iii. p. 677. v 


" Gould’s ‘Handbook to the 
Birds of Australia,’ vol. ii. p. 275. 

" * The Indian Field,* Sept. 1858, 

P >' ‘ Ibis,’ 1866, p. 298. 




*' Rhynchaa eapetrts (from Brebm). 

i'liMf tin< ? on * ower surfac®. tho white crescent on the 
TOMt, rod the stripes oser the eyes, more strongly pronounced. 
.. J 1 ™® *1*° takes at least a share in hatching the eggs; bat 
6 fema * e likewise attends to the young." I have not been 

*r vV ruu.**I2? 1 . aboTe-umed i pedes Ukl either 

Rri.7 ; ®?« W * Birds of Orest th*»h„l. .1 _-v— ./ 

uJ* 1 * Prof. Newton informs mo 


spcvia tail niorr 

th«whol« or a large ihare of 
Uur'h!; a™ infor »** me the dntiee of incubation, and that 

hots hu of. °.! g c °" 1 ” ctd ' th# r “• h * w ■«<* greater deration 

tW./ ;»a ° b ««n r » t| oiii and from “towards their young, when in 
0 “* n > that tho males of “danger, than do the females.” So 
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able to-discover whether with these species the young resemble 
the adult males more closely than the adult females; for th 
comparison is somewhat difficult to make on account of the doublt 
moult. 

Turning now to the Ostrich order: the male of the comma 
cassowary ( Casuariits guleatut) would be thought by any on 
to be the female, from his smaller size and from the appendage 
and naked skin about his head being much less brightly coloured 
and I am informed by Mr. Bartlett that in the Zoologies 
Gardens, it is certainly tho male alone who sits on the eggs an 
''takes caro of the young.* 1 £ho female is said by Mr. T. W. 
Woodto exhibit during tho breeding season a most pugnacious 
disposition; and her wattles then become enlarged and mote 
brilliantly coloured. So again the female of one of the emus 
(J)romnm irruratiu) is considerably larger than the male, and 
sho possesses a slight top-knot, but is otherwise indistinguishable 
in plumage. She appears, however, " to havo greater power, 
" when angry or otherwise excited, of erecting, like a turkey- 
" cock, tho feathers of her neck and breast. She is usually the 
“ more courageous and pugilistic. She makes a deep hollow 
" guttural boom especially at night, sounding liko a small gong. 
" The male has a slenderer frame and is more docile, with no 
" voice beyond a suppressed hiss when angry, or a croak.” He 
not only performs the wholo duty of incubation, but has to 
defend the young from their mother; “ for as soon as she 
"catches sight of., her progeny «*; 5'btbomes violently agitated, 
*' n ml > Mitf i Hlfflfl ViMil[; tne resistance of the father appears to 
dtflws her utmost endeavours to destroy them. For months 
" afterwards it is unsafe to put the parents together, violent 
“ quarrels being the inevitable result, in which the female gene- 
“ rally comos off conqueror.” 10 So that with this emu we havo 
a complete reversal not only of the parental and incubating 
instincts, but of the usual moral dualities of the two sexes; the 
females being savage, quarrelsome, and noisy, the males gentle 
and good. Tho case is very different with the African ait rich, 
for the male is somewhat larger than the female and has finer 


it u, as he informs me, with Limosa 
lapponka and some few other 
Waders, in which the females are 
larger and hare more strongly con¬ 
trasted colours than the males. 

0 The natives of Ceram (W»l|nce, 
'Malay Archipelago,’rol. Ii.“'l50) 
assert that the male and female sit 
alternate!*/ on *ihe eggs; tut this 


auertgin, aa Mr. Bartlett think*, 
may be accounted for by the female 
visiting the nest to Iny bar egga. 

” ‘The Student,’ April, 1870, p. 
124. 

** See the excellent account of 
the habit* of this bird nnder confine¬ 
ment, by Mr. A. W. Bennett, in' Land 
and Water.' May, 1668, p. 233. 
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plumes with more strongly contrasted oolonrs; nevertheless M 
undertakes the whole duty of incubation. 2 * 

1 will specify the few other cases known to me, in which thv 
female is more conspicuously coloured than the male, although*! 
notliing is known about the manner of incubation. With the * 
carrion-hawk of the Falkland Islands ( Slilvago leucnrus) I was * 
mucli surprised to find by dissection that the individuals, which 
had all their tints strongly pronounced, with the cere and legs* 
omngo-coloured, were the adult females; whilst those with 
duller plumage and grey legs were the males or the young, Jg 
an Australian tree-creeper imacteris crythiojis) tho female 
differs from the male in “ being adorned with beautiful, ra- 
" dinted, rufous markings on the throat, the malo having this 
“ part quite plain." Lastly, in an Australian night-jar “ tho 
“ femalo always exceeds the male in sizo and in tho brilliance 
“ of her tints; the males, on tho other hand, have two white 
" spots on the primaries more conspicuous than in tho femalo.” 25 
NVo thus see that tho cases in which femalo birds are more 


conspicuously coloured than tho males, with tho young in their 
immature plumage resembling the adult males instead of the 
adult females, as in the previous class, ore not numorous, though 
they are distributed in various Orders. The amount of.differ¬ 
ence, also, between tho sexes is incomparably loss than that 
which frequently occurs in the last class; so that tho causo of 
tho difference, whatever it may havo boon has horo acted on the 
females either 1 

21 Air. Sclatcr, 
of the Struthiones 

■I one 9, 1869. So it it with the colour, end hii hack i< clothed with 
/Men tfinrmii: Captain Muateraanyi finely pencilled date-coloured fea- 
(‘ At home with the l’atagoninnt,’ there, no that altogether he may be 
1871, p. 128), that the male is cootidered at the more beautiful of 
larger, itronger and awifter*than the two. He ia larger end more 
the female, and of slightly darker pugnacioua than the female, and 
colours; yet he take* tole charge of doee not tit on the eggt. So that 
th^eggt and of the young, juat at iu nil theta rrepeett this tpeciet 
does the male of tho common tpeciet comet under our tint clue of cuet j 
of Rhea. but Mr. Sclater (• I’roc. Zool. Soc.‘ 

u For the Milrago, tee‘Zoology 1866, p. 15<>) wu much aurprlted 
of the Voyage of tho beagle, ’ to obterre that the young or both 
birds, 1841, p. 16. For the Climac- tesee, when about three monthi old, 
terii and night-jar (Knrostopodus), retembled In their dark heada and 
tee Gonld'a 1 Handbook to the Birdt neckt the adult malu. initead of 
of Australia,’ vol. i. pp. 602 and 97. the adult females• to that it would 
The New Zealand thieldrake ( To- uroear in tbit cnee that the femalat 
(font a tarieyata) offers a quite ano- ■( been modified, whllat the malaa 
malont case ; the head of the female and the young hare retained i 
ia pure white, and her hack ie redder former itat* of plumage. 
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'( files in the last class. Mr. Wallace believes that the males 
' are had their colours rendered less conspicuous for the sake of 
protection during the period of incubation; but the difference 
between the sexes in hardly any of the foregoing cases appears 
sufficiently great for this view to be safely accepted. In some 
of the cases, the brighter tints of the female are almost confined 
to the lower surface, and the males, if thus coloured, would not 
have been exposed to danger whilst sitting on the eggs. It 
should also be borne in mind that the males are not only in a 
Might degree less conspicuously coloured than the females, but are 
uhallor and weaker. They hay/?, moreover, not only acquired 
the maternal instinct of incubation, but are less pugnacious and 
vociferous than the females, and in one instance have simpler 
vocal organs. Thus an almost complete transposition of the 
instincts, habits, disposition, colour, size, and of some points oi 
structure, has been effected between the two sexes. 

Now if we might assume that the males in the present class 
mve lost some of that ardour which is usual to their sex, so that 
hey no longer search eagerly for tho females; or, if we might 
tssume that the females have become much more numerous 
hon tho males—and in tho case of one Indian Turuix the females 
ire said to be ‘‘much more commonly met with than the 
• males.” 88 —then it is not improbable that tho females would 
lave been led to court the males, instead of being courted by 
hem. This indeed is the case to a certain extent with some 
jirds, os we have seen, with the pogj^y^nri ukey, and certain 
dnd^j^piM! tc ^Ai«iig Wtrdr , guide the ^abits of most male 
liHHMhegreater size and strength as well os the extraordinary 
pugnacity of the females of tho Turnix and emu, must mean 
that they endeavour to drive away rival females, in order to gain 
possession of the male; and on this view all tho facts become 
dear; for tho males would probably be most charmed or ex¬ 
cited by tho females which were the most attractive to them by 
their bright colours, other ornaments, or vocal powers. Sexual 
selection would then do its work, steadily adding to tho attrac¬ 
tions of tho females; the males and the young being left not at 
all, or but little modified. 

CLASS III. H’Aea the adult male rttembln the adult female, the 
young if both text* have a peculiar fret plcmage of their own. —In 
this o'<m» the shxes when adult resemble each other, and differ 
from the young. This occurs with many birds of many kinds. 
The male robin can hardly be distinguished from the female, 
but the young are widely rfrffcrent, with their mottled dusky- 
olive and brown plumage. The male and female of the splendid 
" Judot, • Bird< of India,’ vol. UL p. 598. 
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scarlet ibis are alike, whilst the young are brown; and tR. 
scarlet-colour, though common to both sexes, is apparently V 
sexual character, for it is not well developed in either sex undeffl" 
confinement; and a loss of colour often occurs with brilliant^ 
males when they aro confined. With many species of herons 
the young differ greatly from tho adults; and the summer 
pinmago of the latter, though common to both sexes, clearly 
has a nuptial character. Young swans are slate-coloured/ 
whilst the matnro birds are pure whito; but it would be 
superfluous to give additional instances. These differeqgifr 
between, tho young and the old apparently depend, as in the last 
two classes, on the young having retained a former or ancient 
state of plumage, whilst the old of both sexes have acquired a new 
one. When the adults aro bright colourod, we may conclude 
from tho remarks just made in relation to the scarlet ibis and to 
many herons, and from the analogy of tho species in tho first class, 
that such colours havo been acquired through sexual selection by 
the nearly mature males; but that, difforontly from what occurs 
in tho first two classes, the transmission, though limited to tho 
same age, has not been limited to tho same sex. Consequently, the 
sexes when mature resemble each other and differ from the young. 

CLASS IV. When the adult male resembles the udult femdle, the 
young of both sexes in their first plumage resemble the adults .—In this 
class the young and tho adults of both sexes, whether brilliantly 
or obscurely coloured, resemble each other. Such cases are, I 
think, more comna^MBH^bham ^ l '° ' lftv0 

England instances in the kinKiifflSr^onso’wtScIpcWRB^Mii^^y, 
magpie, crow, and many small dull-coloured birds, such as Tne?, 
hodgo-warbler or kitty-wren. But tho similarity in plumage 
between the young and the old is never complete, and graduates 
away into dissimilarity. Thns tho young of somo members of 
the kingfisher family aro not only less vividly coloured than tho 
adults, but many of tho feathers on tho lower surface are edged 
with brown,”—a vestige probably of a former state of the 
plumage. Frequently in the samo group of birds, even within 
the same genus, for instance in an Australian genua of parro- 
kects (Platyccrcus), the young of somo species closely resemble, 
whilst the young of other species differ considerably, from their 
parents of both sexes, Which are alike," Both sexes and the 
young of the common jay aro closely similar ,' but in the Canada 
jay ( Perisoreus canadensis) tho young differ so much from tbeir 
permits that they were formerly described as distinct species." 

" Jordon, ‘ Birds of India,' voL 1. ^feald, Ibid. rol. ti. pp. 37, 44, 
pp. 333, 338. Gould's ‘ Handbook to 58. 

tbs Birds of Australia,* voL L pp. ** Audubon, ‘Omith. biography, 
134, 130. voi. IL p. M. 
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/"ift may remark before proceeding that, under the present and 
' ^ next two classes of cases, the facts are so complex and the con. 
A' rxlnrions so donbtfnl, that any one who feels no especial interest 
f " in the subject had better pass them over. 


The brilliant or conspicuous colours which characterise man; birds 
, la the preaeut class, can rarely or never be of service to them as a pro¬ 
tection ; so that they hnvo probably been gained by the mates through 
sexual selection, and then transferred to the females aud the young. 
It is, however, possible that the males may have selected the more 
"351.active females; and if these transmitted their characters to their 
offspring of both sexos, the same>reBulta would follow as 3rom tho 
selection of the more attractive males by the females. But there is 
evidence that this contingency has rarely, if ever, oocurred in any of 
those groups of birds in which the sexes are generally alike; for, if 
even a few of the successive variations had failed to be transmitted to 
both sexes, the females would have slightly exceeded tho males in 
beauty. Exactly the revorso occurs under nature; for, in almost every 
largo group in which tho sexes generally resemble each other, the 
males of aomo fow species are in a slight degree more brightly coloured 
than tho females. It is again possible that the females may have 
sclootpd the more beautiful males, these males having rcciprocallv 
setteted the more beautiful fornalcs; but it is doubtful whether this 


'double nrneoss of selection would bo likoly to occur, owing to the 
greater eagerness of one sex than tho other, and whether it would be 
more efficient than selection on ouo side alone. It is, therefore, the 
most prolmblo view that sexual selection ins acted, in tho present class, 
as far os ornamental chara"tors are concerned, in accordance with the 
general rule throughout tho animal kingdom, that is, on the males; 
and that thes.j_lig-w,jJt»nsmitted tl^>i,v,—oetiy-acquired oolours, 
cithcyiyi lij uftlieir offspring of both soxos. 

2 ^ 0 notner [mint is more doubtful, name ly, whether the successive 
variations flr.it appeared in tho males after they had become nearly 
mature, or whilst quite young. In cither ease sexual selection must 
Imvo acted on the male whon ho had to compete with rivals for the 
possession of the fomalo; and in both caaos tho characters thus acquired 
liftvo been transmitted to both sexes and oil ages. But these characters, 
if acquired by tho males when adult, ciay have been transmitted at 
first to tho adults atone, and at somo subsequent period transferred to 
the young. For it is knuwn that, when the law of inheritance at 
corresponding ages fails, the offspring often inherit characters at au 
earlier age than that at which they first appeared in their parents." 
Cuaes apparently of this kind linro been observed with birds in a state 
of nature. For instance Kir. Birth has scon specimens of Laniut rufue 
and of Colymbiu glaeialit which ha-1 assumed whilst young, in a quite 
auomolous manner, the adult plumage of tfieir parents.' 1 Again, the 
young of the common swan (Cygnut alor) do not cast off their dark 
feathers and become white until eighteen months or two years old; but 
Dr. F. Forel has described the caso of three vigorous young birds, oat 
of a brood of four, which were born pure white. These young birds 
_ 


** 'Vnri'tiou of Animals and " Charlesworths’ * Msg. of Net. 
Plants under Domestication,' vol. ii. Hist.’ vol. i. 1837. pp. 303, 306. 
p. 76 
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were not albi noes, as shewn by the colour of their beaks and legs, which 
uearly rescmblod the same parts in the adult*.** 

It may be worth while to illustrate the above throe modes by which 
in the present class, the two sexes and the young may have oome to 
irt, in bio each other, by the curious case of the genus Tasscr." in the 
hour, -sjwrrow {P. dometlictu) the male differs much from the female 
and from the young. The young and the females are aliko, and 
riaeuibh) to a large extent both sexes and the young of the spsnow of 
Palestine (P. brachydaclyltu\ as well as of some allied species. We 
may therefore assume that the female aud young of the house-sparrow 
approximately show us the plumage of the progenitor of the genua 
Now with the tree-sparrow (P. nunttaniu ) both soxes and the youM 
closely resemble the male of the house-sparrow; so that they have all 
!*cn modified in the same manner,Sind all depart from the typical 
colouring of their early progenitor. This may have bi on effected by 
a malo ancestor of the tree-sparrow having varied, firstly, when nearly 
mature; or, secondly, whilst quite youog, and by having in either case 
transmitted his modified piumago to tho females and the young; or, 
thirdly, he may have varied when adult and transmitted his plumage 
to hoih adult sexes, and, owing to the failure of tho luw ol inheritance 
at torrcsjioniling ages, at some subsequent period to bis young. 

It la impossible to decide which of these three modes has gonerally 
prevailed throughout the present class of cases. That tho males varied 
whilst young, and transmitted their variations to their offspring of Mlb 
•exes, is the most probable. I may hero add that 1 have, with litUe - 
success, endeavoured, by consulting various works, to decide how, fur 
the period of variation in birds has generally determined tho transmis¬ 
sion of characters to ono sex or to both. The two rules, often referred 
to 'namely, that variations occurring late in life are transmitted to one 
and tho same sox, whilst those which occur early in lifo are transmitted 
to With sexes), spporei^U^h^ond in tho first,** second, and fourth 
classes of coses; Difff^^naUiniMMliMMttEu£j9niflUtjlPd in 
the sixth small class. They apply, however, as far as 1 can juil , 
a considerable majority of the species; and we must not forget th? 
striking generalisation by Dr. W. Marahall with respect to the protu¬ 
berances on the heads of birds. Whether or not tho two rules generally 


" * Bulletin de la Soc. Vaudoise 
Sc. Nat.’ vol. x. 1809, p. 102., 
Dio young of the Polish swan 
C,;nus nnmutabiiis of Yarrell, are 
always white; bat this species, as 
Hr. Sclafer informs me, is believed 
to he nothing more than s variety 
°f the domestic swan (Cyoaus 

Ujr). 

" I am indebted to Mr. 1 Blyth 
for information in regard to thia 
geeus. The sparrow of Palestine 
Wongs to the sub-genus Petrouia. 

’* for instance, the males of 
Tmagra attica sad FrmqWa cyanea 
require three years, the male of 
f'rm.jilla carve four years, to com¬ 
plete their beautiful plumage. (See 


Audubon, ‘ Ornith. Biography,’vol. 
i. p. 233, 280,378.) Tho Harlequin 
duck takes three years (ibid. vol. iii. 
p. 814). The male of the Gold 
pheasant, as I hear from Mr. 
Jenncr Weir, can be distinguished 
from the female when- about three 
months old, but he docs not so;airs 
his full splendour until the end ot 
the September in the following 
year. 

u Thus the tbu tmiahu end Onu 
americanta take four years, the 
Flamingo several years, ami the 
Ar U memo two years, before 
they acquire their perfect plumage. 
See Audubon, ibid. vol. i. ap. 221 ; 
vol. iii. pp. 133, 139, 211. 
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hr esc noble tbe adults, firstly, in their winter dress; secondly, and this 
toF much rarer occurrence, in their summer dra-s; thirdly, they may I 
t intermediate between these two states; and, fourthly, they may did 
' greatly from the adults at all seasons. We have an instance of tl 
first or these four cases in one of the egrets of India (Buyout cor 
mandua), in which the young and the adults of both sexes are whi 
during the winter, the adults becoming golden-buff during the sumun 
With the gaper (AnasUmut oteiUuu) of India we have a similar csi 
hut the colours are reversed; for the young and the adults of bo 
sexes aro grey and black during the winter, the adults becoming whi 
during the summer.'* As an instance of the second case, tho young 
the razor-bill (Alea torda, Linn.), in an early state of plumage, a 
‘“'’loured like the adults during the summer; and tho youug of t 
white-crowned sparrow of North Mierioa (Fringilla leucoyhryt), as so 
as fledged, havo elegant whito stripes on their heads, which are lost i 
the young and the old during tho winter." With respect to the thi 
ease, namely, that of tho young having an intermediate character betwe 
tho summer and winter adult plumages, YorreU" insists that tl 
occurs with many waders. Lastly, in regard to tho young differi 
greatly from both sexes in their adult summer and winter plumagi 
this occurs with some herons and egrets of North America and India, 
tho young alone being white. 

I will mako only a few remarks on these complicated cases. Wh 
tho young resemblo the fcmulcs in their summer dress, or the adults 
Mb sexes in thoir winter dress, the cases differ from those given unii 
Classes I. and III. only in tho characters originally acquired by t 
males during tho breeding-season, having been limited in their trui 
mission to the corresponding season. When the adults have a distil 
summer and winter plunuigo, ami the young differ from both, tho cs 
is more difficult to understand. Wo may admit os probable that t 
young havo rotained an ancient state of plumago; wo can account 
soxual selection fur-tho su mmer or ns- a8*# i T3Mj evoi^ho adults, b 
how arc-u 'i-Cganl to the immature males of Oriolus." If the yoau 
aibuy species in their immature plumage were more successfuln 
winuing partners than the adults, tho adult plumage would probably 


" Mr. Blyth, in Chnrlesworth’s 
'Mag. of Nat. Hist,’ vol. i. 1837, p. 
300. Mr. Bartlett has informed 
me in regard to gold-pheasants. 

I; I have noticed the following 
oases in Audubon’s 'Ornith. Bio¬ 
graphy.’ The redstart of America, 
(Muaoipica rutidJ/a, vol. i. p. 203). 
The Mia tmtaJus takes four years to 
come to full maturity, hut some¬ 
times breeds in the second year (vol. 
iii. p. 133), The 6ru* (vnanctir.ua 
takes the tame time, but breeds 
before acquiring its full plumage 
(vol. iii. p. 311). The adults of 
Ardra otnalaa are blue^-ut the 
young white; and white,Thottled, 
and mature blue birds may all be 
seen breeding together (vol*. tv. p. 


58): but Mr. Blyth informs ui< 
that certain herons apparently an 
dimorphic, for white and coloured 
'Individuals of the same age mnv Is 
observed. The Harlequin duck 
(Amu hiatrwnioa, Linn.) takes three 
years to acquire its full bdumage. 
though many birds breed in the 
secund year (vol. iii. p. 614). The 
White-headed Eagle (Aaloo teucocn 
phoJu., roL iii. p. 210) is likewise 
known to breed in its immature 
state. Some species of Orioius (ac¬ 
cording to Hr. Blyth and Mr 
Swinhoe, in ‘Ibis,’ July 1863, p 
68) likewise breed before thee 
attain their lull plumage. 
n See the last foot-note. 
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Cum VI. The notmg in Heir fint plumage differ from eaeh i4 
aeoording to eex; the young mala reeemhling more or leaeioeelg He orfuE 
mala, and the young femalei more or leet cloeely the adult female*-* ■ 
Tli* caaea in the present class, though oooorriug in various groups, aro' 
not numerous; yet it seems the most natural thing that the young 
shouhl at first somewliat resemble the adults of the same sex, ami 
gradually become more and more like them. The adult mulo blacken|i 
{ Sylvia atricaoilla) has a black head, thut of the female Is ing reddish- 
broirn; and I am informed by Mr. Blyth, that tire young of both sexes, 
can bo distinguished by this character even as nestlings, lu the family 
of thrushes an unusual number of similar cases have boon noticed; thus, 
the male blackbird (Tardus morula) can lie distinguished in t|)o nes^ 
from tbs female. The two sexes of the mocking bird ( Turdut polygltX&r 
Linn.) differ very little from oach Ither, yet the males can cosily bo 
distinguished at a very early age from the females by shoo ing more 
pure white.” The males of a forest-thrush and of a rock-thrush 
(Oroeelee erythrogaelra and l’etroeincla eganea) bavo much of their 
plumage of a fine blue, whilst the females aro brmvn; and tiro nestling 
males of both species have their main wing and tail-feathers edged with 
blue, whilst those of tho female aro edged with brown." In the young 
blackbird tho wing feathers assume their mature character mid loeumo 
black after the others; on the other hand, in the two sjiecies just named 
the wing-feathers beoomo blue before tho others. Tho most probable 
view with reference to the oases in tho present class is that tho males, 
differently from what oocurs in Class I., have transmitted llnir colours 
to their male offspring at an earlier ago then that at which they were 
first acquired; for, if tho males had varied whilst quite young, tin ir 
characters would probably have been transmitted to both sexes." 

In df/Aurus poii/timu, a humming bird, tho male is splendidly minuted 
black mid green, and two of tho tail-feathers arc immensely lengthened ; 
tho female has any^^^attail and inconspicuous colours; now tho 
yountyKilsMt^i^^mBHiiJjjWjjjarhiny 'gnude. jn uoeorilanco 

..." - ' ‘'"r, proper 

• " Other animals, belonging to *° Jerdon, ‘Birds of India,’ 
quite distinct classes, are either iii. p. 507, on the peacock. Hr. 
habitually or occasionally capable Marshall, thinks that the older and 


Of breeding before they have fully more brilliant males of birds of 
arqmred their adult characters, paradise, have an advantage over 
Tins is the case with the young the younger malts; see ‘Archives 
males of the salmon. Several aA- NsSerlaadaises,' tom. vi. 1871,—On 


phibians have been known to breed 
whilst retaining their larval struc¬ 
ture. • Kriti Muller has shewn 
f Facts and Argumenta for Darwin,’ 
lag. trans. 1869, p. 79) that the 
males of several amphipod crusta¬ 
ceans become sexually mature whilst 
young; and I infer that this is a 
ease of premature breeding, because 
they have not aa yet acquired their 
fnlly-dereloped daspers. All such 
facts are highly interesting, as 
hearing on one means by which 
species may undergo greet modifi¬ 
cations of character. 


more brilliant males of birds of 
paradise, have an advantage over 
the younger malts; see ‘Archives 
Nderlaudaises,’ tom. vi. 1871.—On 
Ardea, Audubon, ibid, vol. iii. p. 
139. 

" For illustrative cases sec vol. 
Iv. of Margillivrny’s • Ills). Ilrit. 
Birds;’on Tringa, itc.,pp. 979.271; 
on the Machetes, p, 172; on the 
Charadriue hinticuta, p. 118; on the 
CKaradrim phteialii, p. 94. 

” FortbegoldfinchofN. America, 
FrmgiUa triitie, Linn, see Audubon. 

‘ Ornith. Biography,’ vol. I. p. 172. 
For dig Maluri, Ootiid's' Handbook 
to ti^Bird* of Australia,’ vol, I. p. 
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' ' j.imewhat resemble the sdults of the corresponding sex, the resemblance 
’’b gradually Incoming more and more complete. 

, f In considering this last case, it as before we take the plumage of the 
young as our guide, it would appear that both sexes have been rendered 
beautiful independently; and not that one sex has partially transferred 
its beauty to the other. The male apparently has acquired his bright 
colours through sexual selection in the same manner as, for iustanoe, 
the peacock or pheasant in our first class of cases; and the female in 
,, the same manner as the female Bhynchssa or Tumix in our second 
class of cases. But there is much difficulty in understanding how this 
oould hare been effected at tbo same time with the two sexes of the 
same gpecies. Ur. Salvin states, as we hare seen in the eighth chapter, 
"unit with certain humming-birds the males greatly exceed thcSfemales 
in number, whilst with other apecSa inhabiting the same country the 
females greatly exceed the males. If, then, we might assume that 
during some fonder lengthened period tlm males of the Juan Fernandez 
species had greatly exceeded tho females in nnrnbcr, but that during 
another lengthened period the females had far exceeded the males, we 
could understand how the males at one time, and the females at 
another, might have been rendered beautiful by the selection of the 
brighter-coloured individuals of either sex; both sexes transmitting 
their characters to their young at u rather earlier age than usual. 
Whether this is the true explanation I will not pretend to say; but the 
caao la too temarkablo to bo passed over without notice. 


Wo hnvo now soon in all six classes, that an intimate relation 
oxists botwoen tho plumngo of tho young and the adults, either 
of ono sox or both. Theso relations am fairly well explained 
on tho principle that ono sex—this being in the great majority 
of cases tho malo—first nc/juircdjjh-.-T-tiaannpd sexual 
soloction bilgMPOMSuis in "ufflBT"ornaments, and trnn£in#ted 
_^hcm in various ways, in occordanco with the recognised laws of* 
inheritance. Why variations havo occurred at different periods 
of lifo, oven sometimes with species of tho samo group, wo do not 
know, bnt with respect to the form of transmission, one important 
determining cause seems to bo tho age at which tho variations 
first appear. ‘ 

From tho principle of inheritance at corresponding ages, and 
from any variations in colour which occurred in tho males af an 
early ago not being thou selected—on tho contrary being often 
eliminated as dangerous—whilst similar variations occurring 
at or near the period of reproduction havo been preserved, it 
follows that the plnmago of the young will often have been left 
nnmodiflod, or but little modified. Wo thus get some insight 
into tbo colouring of the progenitors of our existing species. In 
a vast number of species in five out of our six classes of cases, 
tho adntts of one sex or <^-*x>th am bright coloured, at least 
daring tho hreeding-season, Whilst the young are invariably loss 
brightly oo'onrcd than tho sdnlts, or are quite doll coloured; 
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for no instance is known, as far as I can discover, of the josajr 
of dull-coloured species displaying bright colours, or of the young 
of bright-coloured species boing more brilliant than their parents. 
In the fourth class, however, in which the young and the old 
resemble each other, there are many species (though by no 
means all), of whioh the young are bright-coloured, and as these 
form whole groups, we may infer that their early progenitors 
were likewise bright With this exception, if we look to the 
birds of the world, it appears that their beauty lias been much 
increased since that period, of which their immature plumage 
gives u^a partial record. * mt 

On tli* Colour of the Plumage in relation to Protection .—It will 
have been seen that I cannot follow Mr. Wallace in tbo belief 
that dull colours, when confined to the females, liavo been in 
most cases specially gained for the sake of protection. There 
can, however, bo no doubt, as formerly remarked, that both 
sexes of many birds have had their colours modified, so as to 
cscapo the notice of their enemies; or in some instances, so as to 
approach their prey unobsorved, just as owls havo lind their 
plumage rendered soft, that their flight may not lie over- 
hoard. Mr. Wallace remarks *• that “ it is only in tho tropics, 

“ among forests which novor loso their foliage, that wo' find 
“ wholo groups of birds, whose chief colour is green." It will be 
admitted by overy one, who has ever tried, how difficult it is to 
distinguish parro ts uLJ^ leaf-coverod treo. Nevertheless, we 

js»aijvith crimson, 

^hm/and orange tints, which can hardly bo protective. Wood*, 
pickers are eminently arboreal, but besides green sixtcics, there 
are many black, and black-and-white kinds—all tho species 
•)cing apparently exposed to nearly tho same dangers. It is 
therefore probable that with troo-haunting birds, strongly-pro¬ 
nounced colours have been .acquired through sexual selection, 
but that a green tint has been acquired oftener than any other, 
from tho additional advantage of protection. 

In Regard to birds which live on the ground, every one admits 
that they are coloured so as to imitate the surrounding surface. 
How difficult it is to see a partridge, snipe, woodcock, certain 
plovers, larks, and night/jars when crouched on ground. Animals 
inhabiting deserts offer the most striking cases, for tho hero 
surface affords no concealment, and nearly all the smaller quad¬ 
rupeds, reptiles, and birds depend for safety on their colours. 
Mr. Tristram has remarked in regard to the inhabitants of-the 
Sahara, that all are protected by Weir "isabetline or e*nd 
" * WeetmimUr Review/ Jsly, 1867, p. 5. 
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" colour.”" Calling to my recollection the desert-birds of South 
America, as well as most of the ground-birds of Great Britain, 
it appeared to me that both sexes in such cases are generally 
coloured nearly alike. Accordingly, I applied to Mr. Tristram 
r with respect to the birds of the Sahara, and he has kindly 
given me the following information. There are twenty-six 
species belonging to fifteen genera, which manifestly have their 
■ plumago coloured in a protective manner; and this colouring is 
all the more striking, as with most of these birds it differs from 
that of their congeners. Both sexes of thirteen out of the 
'^•'Afonfy-six species are coloured in the same manner; t^it these 
belong to genera in which this*Tule commonly prevails, so that 
they tell us nothing about the protective colours being the same 
in both sexes of desert-birds. Of the other thirteen species, three 
bolong to gonera in which the sexes usually differ from each 
other, yot here they have the sexes alike. In the remaining ten 
species, tho male differs from the female; but tho difference is 
confined ohiefly to the under surface of the plumage, which is 
concealed when the bird crouches on tho ground; tho head and 
back being of tho same sand-coloured hue in tho two sexes. So 
that in these ton species tho upper surfaces of both sexes have 
been .acted on and rendered alike, through natural selection, for 
the sako of protection; whilst the lower surfaces of tho males 
alone have been diversified, through sexual selection, for tho 
sake of ornament. Hero, as both sexes aro equally well pro¬ 
tected, wo clearly see that the fcmajps.’TjP not been prevented 
by natural cnk S Bffl 1 * 11 * ■ vrt idaa fT ingtherofoilffilSfNl. .>nialo 
^parents; so that wo must look to tho law of sexually-limited^ 
transmission. 

In all parts of the world both sexes of many soft-billed birds, 
especially those which frequent reeds or sedges, are obscurely 
coloured. No doubt if their colours had been brilliant, they 
would havo been much more conspicuous to their enemies; but 
whether their dull tints havo been specially gained for tho sake 
of protection seems, as far as I can judge, rather doubtful. It 
is still more doubtful whether such dull tints con have been 
gained for the sake of ornament. We must, however, bear in mind 
that male birds, though dull-coloured, often differ much from 
their fomales (as with the common sparrow), and this leads to 
the belief that such colours have been gained through sexual 
selection, from being attractive. Many of the soft-billed birds 
aro songsters; and a discussion in a former chaptor should not 

M ‘Ibis,’ 1859 , to !, 1. p. ^* tl hit experience of the Sahara, this 
•*J. Dr. Kohl fa, however, remarks statement is too strong, 
to me in a letter that, according to 
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be forgotten, in which it was shewn that the best songsters are 
rarely ornamented with bright tints. It would appear that female 
birds, as a general role, have selected their mates either for their 
sweet voices or gay colours, but not for both charms combined. 
Some species, which are manifestly coloured for the sake of . 
protection, such as the jack-snipe, woodcock, and night-jar, are 
likewise marked and shaded, according to our standard of taste, 
with extreme elegance. In such cases we may conclude that 
both natural and sexual selection have acted conjointly for 
protection and ornament. Whether any bird exists which does 
net possess some special attraction, by which to charm "tOF* 
opposite sex, may be doubted. ^Vlien both sexes are so obscurely 
coloured that it would be rash to assume the agency of sexual 
seloction, and when no direct evidence can bo advanced shewing 
that such colours serve as a protection, it is best to own comploto 
ignoranco of the cause, or, which comes to nearly the same thing, 
to attribute the result to the direct action of the conditions of life. 

Both sexes of many birds are conspicuously, though not 
brilliantly coloured, such as the numerous black, white, or 
piebald species; and these colours are probably the result of 
sexual solection. With tho common blackbird, caporcailzie, 
blackcock, black scoter-duck (Oidemia), and even with pno of 
tho birds of paradise ( Lophorim aim), the males alone aro black, 
whilst the femaleB are brown or mottled; and there can hardly 
be a doubt that blackness in theso coses has been a sexually 
selected charact ercJBw jrcfore it is in some degree probable that 
blaciiJsKflf db* 1 * u / B’jip such birds as 
(•Hvs, certain cockatoos, storks, and swans, and many raorino 
birds, is likewise the result of sexual seloction, accompanied by' 5 
equal transmission to both sexes; for blackness can hardly servo 
in any cose as a protection. With soveral birds, in which tho 
male alone is black, and in others in which both sexoa aro 
black, the beak or skin about the head is brightly coloured, and 
the contrast thus afforded adds much to their beauty; wo seo 
this in tho bright yellow beak of tho male blackbird, in tho 
criiflson skin over the eyes of the black-cock and capcrcailzio, in 
the brightly and variously coloured beak of tho scoter-drake 
(Oidemia), in the red beak of the chough ( Corvtu jraculiu, Linn.), 
of tho black swan, andethe black stork. This leads mo to remark 
that it is not incredible that toucans may owe the enormous 
size of their beaks to sexual seloction, for the sako of displaying 
the diversified and vivid stripes of colour, with which theso 
organs are ornamented.* 1 The nake^^un, also, at tho base of the 

" No satiifactnry upluutiou hu t‘W eo-l still low of tho bright 
over boon offered of the imroeue coloan, <f the toncu’s book. Mr 
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beak and round the eyes is likewise often brilliantly coloured; 
and Mr. Gonld, in speaking of one species,” says that the colours 
of the beak " are doubtless in the finest and most brilliant state 
“ during the time of pairing.” There is no greater improbability 
that toucans should be encumbered with immense beaks, though 
rendered as light as possible by their cancellated structure, for 
the display of fine colours, (an object falsely appearing to ns 
unimportant), than that the male Argus pheasant and some other 
birds should be encumbered with plumes so long as to impede 
their flight. 

*“* 4 n the same manner, as the males alone of various spesies are 
black, the females being dull-ctfemred; so in a few cases the 
males alone are either wholly or partially white, as with the 
several boil-birds of South America (Chasmorhynchus), the 
Antarctic goose (Bemicla autmxtica), the silver-pheasant, Ac., 
whilst the females are brown or obscurely mottled. Therefore, 
on the samo principle as beforo, it is probable that both sexes of 
many birds, such as white cockatoos, several egrets with their 
beautiful plumes, certain ibises, gulls, terns, &c., have acquired 
their more or less completely white plumage through sexual 
selection. In some of these cases the plumage becomes white 
only at maturity. This is the caso with certain gannets, tropio- 
birds, dtc., and with the snow-goose (Ma r hyperboreus). As the 
latter breeds on tho “ barren grounds,” when not covered with 
snow, and as it migrates southward during the winter, there is 
no roason to suppose that its annw-w ty’to- fA-.tt plumage serves 
as a protection. riMT lh . f 

evidence that the white plumago is a nuptial character, foriuP 
developed only during the summer; tho young in their imma¬ 
ture state, and the adults in thoir winter dress, being grey and 
black. With many kinds of gulls (Larus), the head and neck 
become pure white during the summer, being grey or mottled 
during the winter and in the young state. On the other hand, 


Rates (‘The Naturalist on the 
Amaions,’ vol. ii. 1863, p. 341) 
states thst they uie their brake for 
reaching ftmit at the eitreme tips 
of the branches; and likewite, aa 
■tated by other authors, for er- 
trading egge aid young birds from 
the neats of other birds. But, aa 
Mr. Bates admits, the beak “ can 
“ scarcely be considered a very per- 
“ fectly-formed instrument forW,« 
ead to which it te applied.” The 
great balk of tho beak, os thewn 


by its breadth, depth, as wel) aa 
length, it not intelligible on the 
view, that it serres merely aa aa 
organ of prehension. Mr. Belt 
believes QThe Naturalist in Nica¬ 
ragua,’ p. 197), that the principal 
use of the beak is aa a defence 
against enemies, especially to tbs 
female whilst nesting in a hole la a 
tree. 

n Ramphoitos connatus, Gould's 
1 Monograph of Bamphsttidin.' 
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vith the smaller galls, or sea-mews (Gavia), and with some terns 
(Sterna), exactly the reverse occurs; for the heads of the young 
birds daring the first year, and of the adults during the winter, 
•re either pure white, or much paler coloured than during the 
breeding-season. These latter cases offer another instance of the 
capricious manner in which sexual selection appears often to 
have acted." 

That aquatic birds have aoquired a white plumage so mno^ 
ofteuerthan terrestrial birds, probably depends on their large 
sizo and strong powers of flight, so that they can easily de fend 
ihemsqlves or escape from birds of prey, to which moreover tMf** 
are not much exposed. Consdfhently, sexual selection has not 
hero been interfered with or guided for the sake of protection. 
No doubt with birds which room over the open ocean, tho males 
and females could find each otkor much moro easily, when mado 
conspicuous either by being perfectly white or intensely black; 
no that these colours may possibly serve the same end as tho 
call-notes of many land-birds. 4 * A white or black bird when it 
discovers and flies down to a carcase floating on tho sea or cost 
up on the beach, will be soeu from a great distance, and will 
guido other birds of the samo and other species, to tho prey; but 
as this would be a disadvantago to the first finders, tho indi¬ 
viduals which were tho whitest or blackest would nol thus 
procure more food than tho less strongly coloured individuals. 
Hence conspicuous colours cannot have been gradually acquired 
for this purpose natural selection. 

^Apniflff'BSEmron deponda»oa.so-*"/ sting an element as 
UBto, we can understand how it is that, within tho same group 
of birds having nearly tho samo habits, thero should exist white"! 
or nearly white, as well as blaok, or nearly black species,—for 
instance, both white and black cockatoos, storks, ibises, swans, 
terns, and petrels. Piebald birds likewise somotimes occur in 
the same groups togetbei with black and white spocies; for 
instance, the bl&ck-neckod swan, certain terns, and tho common 
magpie. That a strong contrast in colour is agreeable to birds, 
we may conclude by looking through any largo collection, for 
the sexes often diffor from each other in the male having the paio 

•> On Larui, Garin, and Sterna, high in tha air, like marina llrda 
we Macgiilirray, 4 Hiat. tfrit. Bird*,’ orer the ocean, three or four apeclea 
voi. r, p. 515, 584, 626. On the are almoet whollr or largely white, 
Anaer hyperborean, Audubon, ‘ Or- and that many other* are black. So 
mth. Biography,’ rol. ir. p. 562. that here agaio conspicuous colours 
On the Anaatomua, Ur. Blylh, in mar poeeiblyaid the Mies in finding 
‘Ibis,’ 1867, p. 173. other during the breeding- 

M It may he noticed that with muos. 
mitarea, which roam far and wida 
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ports of o purer white, and the variously coloured dark parts ol 
still darker tints than the female. 

It would even appear that mere novelty, or slight changes for 
the sake of change, have sometimes acted on female birds as a 
charm, like changes of fashion with us. Thus the males of 
some parrots can hardly be said to be more beautiful than the 
females, at least according to our taste, but they differ in such 
,points, as in having a rose-coloured collar instead of “a bright 
“emeraldine narrow green collar;" or in the male having a black 
collar instead of “ a yellow demi-collar in front,” with a pale 
"TWtiate instead of a plum-blue head.*® As so many mate birds 
have elongated tail-feathers or^tongated crests for their chief 
ornament, the shortened tail, formerly described in the male of 
a humming-bird, and the shortened crest of tho malo goosander, 
seem like one of the many changes of fashion which we admire 
in our own dresses. 

Some members of the heron family offer a still more curious 
case of novelty in colouring having, as it appears, been appre¬ 
ciated for tho sake of novolty. Tho young of the Ardea utha are 
white, the adults being dark slate-coloured; and not only tho 
young, but tho adults in their winter plumage, of the allied 
Muplint coromandiit aro whito, this colour changing into a 
rich golden-buff during tho breeding-season. It is incredible 
that tho young of theso two species, as well as of somo other 
members of tho same family , M should for any special purpose 
havo been rendered pure white and conspicuous to 

their enemies; or i te rs-' i m tuWtrr of'ono or^^ytwtr^aues 
should have been specially rendered whito during the winter'll^ 
••a country which is nevor covored with snow. On the other hand 
wo have good reason to believe that whiteness has been gained by 
many birds as a sexunl ornament. Wo may therefore concludo 
that some early progenitor of tho Arden aiha and tho Buphus 
acquired a whito plumage for nuptial-purposes, and transmitted 
this colour to their young; so that tho young and the old 
became white like certain existing egrets; and that the whiteness 
was afterwards retained by the young, whilst it was exchanged 
by the adults for more strongly-pronounced tints. But if we 
could look still further hack to the still earlier progenitors of 
these two species, wo should probably ;ee the adults dark- 


u Sm Jerdoo on tho genu* 
Pabeornif, ‘ Birds of India,’ rut. i 

p. 268-260. 

14 Tho young of Ardm ru/eacmw 
end A. ceervUa of tho U. State* f« 
UkowU* white, tho odnlte being 
nloorod la nooordanco with their 


apeciSc name*. Andnbon (‘Ornith. 
Biography,’ vol. iii. p. 416; vol. ir. 
p. 58) eeema rather pleaeed at tho 
thought that thU romarkablo chango 
of plnmage will gnotly “dUooncort. 
“ the oyitcmotitti.” 
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coloured. I infer that this would be the case, from the analogy 
of many other birds, which are dark whilst young, and when 
adult are white; and more especially from the case of the Ardta 
gularis, the colours of which are the reverse of those of A. atha, 
for the young are dark-coloured and the adults white, the young 
having retained a former state of plumage. It appears there¬ 
fore that, during a long line of descent, the adult progenitors 
of the Ardca utha, the Buphus, and of some allies, have undej- 
gono the following ckangos of colour: first, a dark shado; 
secondly, pure white; and thirdly, owing to another change of 
fashiqp (if I may so express myself), their present slaty, tecUatap 
or golden-buff tints. These ftccussive changes aro intelligible 
only on the principle of novelty having been admired by birds 
for its own sake. 

Several writers have objected to tho whole theory of sexual 
selection, by assuming that with animals and savages the 
taste of the femalo for certain colours or other ornaments 


would not remain constant for many generations; that first 
one colour and then another would be admired, and con¬ 
sequently that no permanent effect could be produced. We may 
admit that taste is fluctuating, but it is not quite arbitrary. It 
depends much on habit, as we see in mankind; and we may 
infer that this would hold good with birds and othof huimals. 
Even in our own dress, the general diameter lasts long, and tho 
changes are to a certain extent graduated. Abundant ovidcnco 
will bo given inlwo, places in a future chapter, that savages 
admired for many generations the samo 
"Cicatrices on tho skin, tho samo hideously perforated lips, 
nostrils, or cars, distorted heads, &c.; and these deformitiev t 
present somo analogy to the natural ornaments of variou-j 
animals. Nevertheless, with savages such fashions do not endur& 
for ever, as we may infer from tho differences in this respect: 
between allied tribes on the samo continent. So again tho raisers 
of fancy animals certainly havo admired for many generations 
and still admire tho same breeds; they earnestly desire slight 
changes, which are considered as improvements, but any great or 
sudden change is looked at as the greatest blemish. With birds 
in a state of nature we have no reason to suppose that they 
would admire an entirely new style of coloration, oven if great 
and sudden variations often occurred, which is Ear from being 
the case. We know that dovecot pigeons do not willingly 
associate with the variously coloured fancy breeds; that albino 
birds do not commonly get partners in marriage; and that the 
black ravens of the Ferae lJBQs chase away their piebald 
brethren. But this dislike of a sodden change would not 
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preclude their appreciating slight changes, any more than it 
does in the case of man. Hence with respect to taste, which 
depends on many elements, but partly on habit and partly 
on a love of novelty, there seems no improbability in animals 
admiring for a very long period the same general style of ornamen¬ 
tation or other attractions, and yet appreciating slight changes 
in colours, form, or sound. 

* 

Summary of the Four Chapten on Birds ,—Most male birds are 
highly pugnacious during the breeding-season, and some possess 
'SWbpQns adapted for fighting with their rivals. But the. most 
pugnacious and the best armed nfeles rarely or never depend for 
success solely on their power to drive away or kill their rivals, but 
have special means for charming tho female. With some it is the 
power of song, or of giving forth strange cries, or instrumental 
music, and the males in consequence differ from tho females in 
their vocal organs, or in the structure of certain fcathors. From 
the curiously diversified means for producing various sounds, we 
gain a high idea of the importance of this means of courtship. 
Many birds endeavour to chann the females by love-dances or 
antics, performed on tho ground or in tho air, and sometimes at 
prepared places. But ornaments of many kinds, the most 
brilliant tints, combs and wattles, beautiful plumes, elongated 
feathers, top-knots, and so forth, aro by far tho commonest means. 
In some cases mere novelty appears to have acted as a chann. 
The ornaments of tho males must be hig bLju mportant to them, 
for they have been acquired in not a foiv urtWOTTBr. 
.increased danger from enemies, and evon at some loss of powSP 
f in fighting with their rivals. The males of vory many species 
’ do not assume their ornamental dress until they arrive at 
^maturity, or they assume it only during the breeding-season, or 
the tints then bocome more vivid. Certain ornamental 
appendages bocome enlarged, turgid, and brightly coloured 
during the act of courtship. The males display their charms 
r ' with elaborate caro and to tho best elect; and this is done in 
tho presence of tho females. The courtship is sometimes a 
prolonged affair, and many males and females congregate at an 
appointed place. To suppose that the tVimilcs do not appreciate 
tho beauty of tho males, is to admit that theiresplcndid decorations, 
all their pomp and display, aro useless; and thiB is incredible. 
Birds have fine powers of discrimination, and in some few 
instances it can be shewn that they have a taste for the beautiful. 
The females, moreover, are known occasionally to exhibit a 
marked preference or antipaK' for certain individual males. 

If it be admitted that the females prefer, or are unconsciously 
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■xcited by the more beautiful males, then the males would 
ilowly but surely bo rendered more and more attractive through 
gxual selection. That it is this sex which has been chiefly 
nodified, we may infer from the fact that, in almost every genus 
vhere the sexes differ, the males differ much more from one 
mother than do the females; this is well shewn in certain 
losely-allied representative species, in which the females can 
lordly bo distinguished, whilst the males are quite distinct* 
Birds in a state of nature offer individual differences which 
would amply suffice for the work of sexual selection; Ijnt we^ 
have sSten that they occasions^ present more strongly-marked^ 
variations which recur so frequently that they would imme¬ 
diately be fixed, if they served to allure the female. The laws 
of variation must determine tho naturo of the initial changes, 
and will have largely influenced tho final result. Tho grada¬ 
tions, which may be observed between the males of allied 
species, indicate the nature of tho steps through which they 
have passed. They explain also in the most interesting manner 
how certain characters have originated, such as the indented 
ocelli on the tail-feathers of tho peacock, and the ball and 
socket ocelli on tho wing-feathers of the Argus pheasant. It is 
evident that tho brilliant colours, top-knots, fino plumes, &c., of 
many male birds cannot have been acquired as a protection; 
indeed, they sometimes lead to danger. That they are not duo 
to the direct and definito action of tho conditions of life, we may 
feel assured, females havo been exposed to tho same 

c p a M tl fll B^nd vet often differ from tho males to an extreme 
^ftegree. Although it is probable that changed conditions acting 
during a lengthened period havo in somo cosos produced a 
definite offoct on both soxos, or Sometimes on one sex alone, the 
more important result will have been an increased tendency to 
vary or to present more strongly marked individual differences; 
and such differences will'have afforded an excellent ground¬ 
work for the action of sexual selection. 

laws of inheritance, irrespectively of selection, appear to 
have determined whether the characters acquired by the males 
for the sake of ornament, for producing various sounds, and for 
fighting together, have been transmitted to the males alone or to 
both sexes, either permanently, or periodically during certain 
seasons of the year. Why various characters should have been 
transmitted sometimes in one way and sometimes in another, is 
not in most cases known; but the period of variability seems often 
to have been the determining caus^ When the two sexes have 
-nherited all characters in commm they necessarily resemble 
each other; but os the successive variations may differently 
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transmitted, every possible gradation may be found, even within 
the same genus, from the closest similarity to the widest dis¬ 
similarity between the sexes. With many closely-allied species, 
following noarly the same habits of life, the males have come to 
differ from each other chiefly through the action of sexual 
selection; whilst the females have come to differ chiefly from 
partaking more or less of the characters thru acquired by the 
i males. The effects, moreover, of the definite action of the 
conditions of life, will not have been masked in the females, as 
in the males, by the accumulation through sexual selection of 
Ifrflngly-pronounced colours and other ornaments. The indi¬ 
viduals of both sexes, however 1 Effected, will have been kept at 
each successive period nearly uniform by the free intercrossing 
of many individuals. 

With species, in which the sexes differ in colour, it is possible 
or probable that some of the successive variations often tended 
to be transmitted equally to both sexos; but that when this 
occurred the females wero prevented from acquiring the bright 
colours of the males, by tho destruction which they suffered 
during incubation. There is no evidence that it is possible bj 
natural selection to convert one form of transmission into 
another. But there would not be the least difficulty in rendering 
a female dull-coloured, tho male being still kept bright-coloured, 
by tho selection of successive variations, which wero from tho 
first limited in their transmission to tho samo sex. Whether 
tho females of many Bpecies have actiudj|^j 2 <mthiw modified, 
oust at present remain doubtful. When7EGfou§!f*fhjN*Kof 
ho equal transmission of characters to both sexes, the femaml* 
vero rendered os conspicuously coloured as the males, their 
nstincts appear often to liavo'becn modified so that they were 
ed to build domed or concealed nests. 

In one small and curious class of cases the characters and 
mbits of tho two sexes have been completely transposed, for tho 
bmalos nro larger, stronger, more vociferous and brighter 
oloured than tho males. Thoy havo, also, become so quarrel- 
ome that they often fight together for tho possession of 1 'the 
dales, like the males of other pugnacious species for tho 
tossossion of tho femalos. If, as scorns probable, such females 
Habitually drive away their rivals, and try tho display of their 
bright colours or other charms endeavour to attract the males, 
we can understand how it is that they have gradually been 
rendered, by sexual selection and sexually-limited transmission, 
more beautiful than the m^**—the latter being left unmodified 
or only slightly modified. "• 

Whenever the law of inheritance at corresponding ages prevails. 
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bat not that of sexually-limited transmission, then if the 
parents vary late in life—and we know that this constantly 
occars with our poultry, and occasionally with other birds— 
the young will be left unaffected, whilst the adults of both sexes 
will be modified. If both these laws of inheritance prevail and 
either sex varies late in life, that sex alone will be modified, the 
other sex and the young being unaffected. When variations in 
brightness or in other conspicuous characters occur early in life, 
ns no doubt often happens, they will not be acted on through 
sexual selection until the period of reproduction arrives; con- 
sequejtly if dangerous to the young, they will be eliJaifflWF* 
through natural selection. Aus wo can understand how it is 
that variations arising late in life have so often been pre¬ 
served for tho ornamentation of tho males; the females and 
tho young being left almost unaffected, and thoreforo like each 
other. With species having a distinct summer and winter 
plumage, tho males of which either resemble or differ from tho 
females during both seasons or during tho summer alone, tho 
degrees and kinds of resemblance botwocn tho young and tho 
old aro exceedingly complex; and this complexity apparently 
dopends on characters, first acquired by tho malos, being 
transmitted in various ways and degrees, as limited by ago, sex, 
and season. 

As tho young of so many species havo been but little modified 
in colour and in other ornaments, wo aro enabled to form somo 
judgment with resqeej; to tho plumage of their early progenitors; 
and j— fBFrSP'mu the beauty of our existing species, if we 
riflweto tho wholo class, has boon largoly increased since that 
period, of which tho immature plumage gives us an indirect’ 
record. Many birds, especially those which live mnch on the 
ground, havo undoubtedly been obscurely coloured for tho sake 
of protectioa In some instances the upper oxposed surface of 
the plumage has been thps coloured in both sexes, whilst tho 
lower surfaco in the males olono has been variously ornamented 
through sexual selection. Finally, from tho facts given in 
those four chapters, wo may conclude that wca)>ons for battle, 
organs for producing sound, ornaments of many kinds, bright 
and conspicuous colours, have generally been acquired by tho 
males through variation and sexual selection, and havo been 
transmitted in various ways according to the several laws of 
inheritance—the females and tho young being left comparatively 
but little modified.” 

*’ I am greatly indebted to the and the two following ones 

kind nets of Mr. Sclater for haring oirmaramals. In thi» way 1 hare 
looked orer these four chapters on been saved from majpog mistakes 
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CHAPTEB XVII. 

Seoomdaby Sixual Chabactbbs of Mammals. 


(he law of battle—Special weapons, confined to the males—Cause of 
absence of weapons in the female—Weapons common to both sexes, yet 

J rimarily acquired by the male—Other uses of such weapons—Their 
lyh importance—Greater size of the male—Means of defence—On the 
preference sbewn by either sex in th^ pairing of quadrupeds. 1 . 


With mammals the male appears to win the fcmalo much more 
through the law of battle than through the display of his 
charms. The most timid animals, not provided with any special 
weapons for fighting, engage in desperate conflicts during the 
season of love. Two male hares have been seen to fight together 
until ono was killed; male moles often fight, and sometimes 
with fatal results; male squirrels engage in frequent contests, 
“ and often wound each other severelyas do malo beavers, so 
that “ hardly a skin is without scars.” 1 I observed the same 
fact with the hides of the guanacocs in Patagonia; and on one 
occasioh several wore so absorbed in fighting that they fearlessly 
rushed close by me. Livingstono speaks of tho males of the 
many animals in Southern Africa as almost invariably shewing 
tho scars received in formor contests. 

The law of battle prevails with n'|untif t iiii' l i ilk ^— rr f 1 in 1 
mammals. It is notorious how desperately male seals' 
both with thoir teeth and claws, during tho breeding-season; 
and tlieir hides aro likewiso often covorcd with scars. Male 
sperm-whales aro very jealous at this season; and in their 
battles " they often lock their jaws together, and turn on their 
“ sides and twist about;” so that their lower jaws often become 
distorted.’ ! 


about the names of the species, and 
from stating anything ns a fact 
which is known to this distinguished 
naturalist to be erroneous. But of 
course he is not at all answerable 
for the accuracy of the statements 
quoted by me from various autho¬ 
rities. 

1 See Waterton’s account of two 
hares fighting, ‘Zoologist,’ vol. i, 
1843, p. 211. On moles, , 
•Hut. of British Quadrupeds,' 1st 
edit. p. 100. On squirrels, Andnbon 


and Bachman, ‘Viviparous Quad¬ 
rupeds of N. America,’ 1846, p. 269. 
On beavers, Mr. A. H. Green, in 
• Journal of Liu. Soc. Zoolog.' roj. x. 
1869, p. 3*}2. 

’ On the battles of seals, see Capt. 
C. Abbott in ‘ Proc. Zoo). Soc.' 1868, 
p. 191; also Mr. R. Broun, ibid. 
1868, p 436; also L. Lloyd, ‘Game 
Birds of Sweden,’ 18671 p. 412; 
also Pennant. On the sperm-whale, 
see Mr. J. H. Thompson, in * Proc. 
ZooLSoc.’ 1887, pc 246. 
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All male animals which are famished with special weapons 
for fighting, are well known to engage in fierce battles. The 
courage and the desperate conflicts of stags haye often been 
described; their skeletons have been found in various parts of 
the world, with the boms inextricably locked together, shewing 
bow miserably the victor and vanquished had perished. 3 No 
animal in the world is so dangerous as an elephant in must. 
Lord Tankcrville has given me a graphic description of the 
battles between the wild bulls in Chillingham Park, the descen¬ 
dants, degenerated in size but not in courage, of the t gigantio 
Hus jjfrimigeuiu*. In 1861 sqmral contended for mastery; SHPff* 1 
was observed that two of the younger bulls attacked in concert 
the old leader of the herd, overthrew and disabled biro, so that 
he was believed by the keepers to be lying mortally wounded in 
a neighbouring wood. But a few days afterwards one of the 
young bulls approached the wood alone; and then the " monarch 
" of the chase,” who had been lashing himself up for vengeance, 
camo out and, in a short timo, killed his antagonist. He then 
q uietly joined the herd, and long held undisputed sway. Admiral 
Sir J. B. Sulivan informs mo that, when ho lived in the Falk¬ 
land Islands, he imported a young English stallion, which 
frequented the hills near Port William with eight mares. On 
theso hills there were two wild stallions, each with a small troop 
of mares; “and it is certain that theso stallions would never 
“ liavo approached each other without fighting. Both hod tried 
“ sin: 


“ him. 


English horso and drive away hiB mares, 
failed One day they came in together and attacked 
This was seen by tho capitan who had charge of the 
“ horses, and who, on riding to tho spot, found one of the two 
“ Btallions engaged with the Ehglish horse, whilst tho other was 
“ driving away tho mares, and had already separated four from 
“ the rest. Tho capitan settled the matter by driving the whole 
“ party into tho corral, for the wild stallions would not leave 
“ the mares.” 


,Malo animals which aro provided with efficient cutting or) 
tearing teeth for the ordinary purposes of life, such as the; 
carnivora, inscctivora, and rodents, are soldom furnished with 
weapons especially adapted for fighting with their rivals. The 
case is very different with tho males of many other animals. 
We sec this in the horns of stags and of certain kinds 0 ^ 


1 See Scrape (‘ Art of Deer-stelk- wapiti, moose, aad rein-deer here 
iag,’ p. 17) on the locking of the been found thne locked together, 
horna with the Cerrua elephna. wk A Smith found et the Cepe ol 
Kicherdeon, in * Fennu Bor. Ameri- wood Hope the skeletons of twe 
ceei.' 1829, p.- 252, isti thst the gnne in the seme cqpdition. 
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antelopes in which the females are hornless. With many anima 
the canine teeth in the upper or lower jaw, or in both, are muc 
larger in the males than in the females, or ore absent in tt 
latter, with the exception sometimes of a hidden rudimen 
Certain antelopes, the mask-deer, camel, horse, boar, variot 
apes, seals, and the walrus, offer instances. In the females ( 
the walros the tusks are sometimes quite absent. 4 In the mal 
elephant of India and in the male dugong* the upper incisoi 
form offensive weapons. In the male narwhal the left canin 
alqna . is, developed into the well-known, spirally-twisted, so 
" colled horn, which is sometimes fppm nine to ten feet in length 
It is believed that the males use these horns for fighting to 
gether; for “ an unbroken one can rarely be got. and occasionally 
“ one may be found with the point of another jammed into th< 

“ brokon place.” 5 Tho tooth on the opposite side of the head ii 
the male consists of a rudiment about ten inches in length 
which is embedded in the jaw; but sometimes, though rarely 
both are equally developed on the two sides. In the female both 
are always rudimentary. The male cachalot has a larger head 
than that of the female, and it no doubt aids him in his 
aquatic battlos. Lastly, the adult male ornithorhynchus is pro¬ 
vided with a remarkablo apparatus, namely a spur on the foreleg, 
closely resembling tho poison-fang of a venomous snake; but ac¬ 
cording to Horting, the secretion from the gland is not poisonous; 
and on tho leg of the female there is a hollow, apparently for the 

reception of the spur.’ ■-. 

When tho males are provided with weapons wluch uf n tta» 
females are absent, thoro can hardly bo a doubt that these serve 
for fighting with othor males; and that they were acquired 
through sexual selection, and were transmitted to the male sex 
alone. It u not probable, at least in most cases, that the females 
have been prevented from acquiring such weapons, on account 
of their being useless, superfluous, 01 in some way injurious. 
On tho contrary, as thoy are often used by tho moles for various 


4 Mr. Lamont (‘ Saxons with tho 
Sen-Horaes,’ 1861, p, 143) says that 
a good tusk of tho male walrus 
weight 4 pounds, and is longer than 
that of tho female, which weighs 
about 3 pounds. The males are 
described as fighting ferociously. 
On the occasional absence of the 
tusks in the female, see Mr. R, 
Brown, ' Proc. Zool. Soe.’ 1868, 
439. % 

4 Owen,‘Anatomy of Vertebrates, 
vol. iii. p. 383. * 


* Mr. R. Brown, in 1 Proc. ZoCi. 
Soc.’ 1869, p. 553. See Prof. Turner, 
in Journal of 4 Anat. and Phyt.’ 1872, 
p. 76, on the homological nature of 
these tusksi- Also Mr. J. W. Clarke 
on two tusks being dereloped in the 
males, in * Proc. Zoolog. Soc.’ 1871, 
p. 42. 

1 Owen on the cachalot and 
Ornithorhynchus, ibid. vol. iii. pp. 
638,841. Halting is quoted by Dr. 
ZouteTeen in the Dutch tranalat el 
this work, vol. ii. p.'SSl 
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purposes, more especially as a defence against their enemies, it 
is a surprising fact that they are so poorly developed, or quite 
absent, in the females of so many animals. With female den 
the development daring each recurrent season of great branching 
boms, and with female elephants tho development of immense 
tasks, would bo a great waste of vital power, supposing that 
they wore of no use to the females. Consequently, they would 
have tended to bo eliminated in tho female through natural 
selection; that is, if the successive variations were limited in 
their transmission to the fomalo sex, for otherwise tho wa^y^v 
of the'males would have bq|p injuriously affected, and this 
would havo been a greater evil. On the whole, and from the 
consideration of tho following liicts, it seems probable that when 
the various weapons differ in the two sexes, this has generally 
depended on tho kind of transmission which has prevailed. 

As tho reindeer is the one spocies in tho wholo family of Deer, 
in which the femalo is furnished with horns, though thoy are 
somewhat smaller, thinner, and less branched than in the malo, 
it might naturally be thought that, at least in this case, they 
must be of somo special service to her. The femalo retains her 
horns from the timo whon thoy aro fully developed, namely, in 
September, throughout tho winter until April or May, when sho 
brings forth her young. Mr. Crotch made particular enquiries 
for mo in Norway, and it appears that tho females at this season 
conceal themselves for about a fortnight in order to bring forth 
thoir ypyqpnrf'" «uhcn reappear, generally hornless. In Nova 
iKHff; however, as I bear from Mr. II. Keeks, the female some¬ 
times retains her horns longor. Tho male on the other hand 
casts his horns much earlier, towards the ond of Novembor. As 
l>oth sexes havo tho samo requirements and follow tho same 
habits of life, and as tho male is destitute of horns during the 
winter, it is improbable that they can bo of any special servioo 
to tho female daring this SbaBon, which includes tho largor part 
of the time during which sho is homed. Nor is it probable 
th 4 sho can have inherited horns from some ancient pro¬ 
genitor of the family of deer, for, from the fact of the females of 
so many species in all quarters of the globe not having horns, 
wo may conclude that this was the primordial character of tho 
group.' 

The horns of the reindeer are developed at a most unusually • 

' On the atrncture and •bedding regard to the American variety or 
of the home of the reindeer, Hoff- undue; alto Major W. Bote King, 
berg, ‘ Amcenitatea Acad.' voL iv. ‘ W Sportamaa to Canada,’ 18M, 

I7S8, p. 149, See Richardaon, p. 80. 

* fauna Bor. Americana.’ p. 341. to 
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early age; but what the cause of this may be is not known. 
The effect has apparently been the transference of the horns to 
both sexes. We should bear in mind that horns are always 
transmitted through the female, and that she has a latent 
capacity for their development, as we see in old or diseased 
females.’ Moreover the females of some other species of deer 
exhibit, either normally or occasionally, rudiments of home; thus 
the femalo of Cervulus moichutus has “bristly tufts, ending in a 
' “ knob, instead of a hom;” and “in most specimens of the 
wapiti (Cervus canadensis) there is a sharp bony pro- 
'“ tuberanco in the place of th^horn.” 10 From these 1 several 
considerations we may conclude that the possession of fairly 
well-developed horns by the female reindeer, is due to the males 
having first acquired thorn os weapons for fighting with other 
males; and secondarily to their development from some un¬ 
known cause at an unusually early age in the males, and their 
consequent transference to both sexes. 

Turning to the sheath-horned ruminants: with antelopes a 
graduated series can be formed, beginning with species, the 
fcmalos of which are completely destitute of horns—passing op 
to those which have horns so small os to be almost rudimentary, 
(as with the Antilocupm americum, in which spocies they are 
present in only one out of four or five females “)—to those which 
have fairly developed horns, but manifestly smaller and thinner 
than in tho male and sometimes of a different shape, 12 —and 
ending with those in which both sexes hava^ggyy^jaiual size. 
As with the reindoer, so with antelopes there exista, IUJ 
viously shewn, a relation between the period of the development 
of the horns and their transmission to one or both sexes; it is 
therefore probable that their presence or absence in the females 
of some species, and their more or less perfect condition in the 
females of other species, depends, not on their being of a'ny 
special use, but simply in inheritance. It accords with this 


*• Isidore OeoffTOT S*. Hilaire, 
‘ fcssais da Zoolog. Gdndrale,’ 1841, 
p. 513. Other masculine characters, 
besides the horns, are sometimes 
similarly transferred to the female; 
thus Mr. Boner, in speaking of an 
olil female chamois (‘ Chamois 
Hunting in the Mountains of Ba¬ 
varia,’ 1860, 2nd edit. p. 363), says, 
“ not only was the head very male- 
“ looking, but along the back there 
“ was a ridge of long hair, usi»- y 
“to be found only in bucks." 

“.On the Cervulus, Dr. Gray, 


‘Catalogue of Mammalia in the 
British Museum,’ part. iii. p. 020. 
On the Cerrus canadensis or wapiti 
see Hon. J. D. Caton,‘Ottawa Acad, 
of Hat. Sciences,’ May, 1868, p. 9. 

11 I anr indebted to Dr. Canfield, 
for thia information, see also his 
paper In ‘Proc. Zoolog. Soc.,’ 1888, 
p. 105. 

'* Kor instance the home of the 
female Ant. enchcrrs resemble those 
of a distinct species, vis. the Ant. 
donas vsr. Corine , see Desmarest, 
‘ Mammalogie,' p. 455. 
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are said to be shorter in the female." From these various facts 
we may infer as probable that horns of all kinds, even when they 
are equally developed in the two sexes, were primarily acquired 
by the male in order to conquer other males, and have been 
transferred more or less completely to the female. 

The effects of castration deservo notice, as throwing light on 
this same point. Stags after the operation never renew thoir 
, horns. The male reindeer, however, must be excepted, as after 
castration he does renew them. This fact, os well as the poa- 
•Nttron of horns by both sexes, seems at first to prove that the 
horns in this species do not confute a sexual character ; n but 
as they are developed at a very early age, before the sexes 
differ in constitution, it is not surprising that they should be 
unaffected by castration, even if they were aboriginally acquired 
by the malo. With sheep both sexes properly bear horns; and 
I am informed that with Welch sheep tho horns of the males are 
considerably reduced by castration; but tho degree depends 
much on the ago at which the operation is performed, as is like* 
wise the caso with othor animals. Merino rams have large horns, 
whilst tho ewes “ generally speaking are without hornsand in 
this breed, castration seems to produce a somewhat greater 
offect, 'so that if performed at on early age the horns “ remain 
" almost undeveloped.’’ 18 On the Guinea coast there is a breed 
in which tho females never bear horns, and, as Mr. Winwood 
Beado informs me, tho rams after castration are quite desti¬ 
tute of them. With cattle, tho horns of tkfcmalas^gremuch 
altorcd by castration; for instead of being short anaTWafe^ 
thoy become longer than thoso of tho cow, but otherwise re¬ 
semble thorn. The Antiloyt bczoartica offers a somewhat ana¬ 
logous case: the males have long straight spiral horns, nearly 
parallel to pach other, and directed backwards; the females 
occasionally bear horns, but these when present are of a very 
different sliapo, for they are not spftal, and spreading widely, 
Mnd round with tho points forwards. Now it is a remarkable fact 
that, in the costmtcd malo, as Mr. Blyth informs me, tho herns 
are of the somo peculiar shape as in the female, but longer and 
thicker. If we may judgo from analogy, the female probably 
shews us, in these two cases of cattle and (ho antelope, the former 

Andrew Smith, 'Zoology qniriee for me in Saxony on this 
of S. Africa,’ pi. xix. Owen,'Ana- subject. H. ron Nathuiiu* (‘Vieh- 
tomy of Vertebrate*,’ rol. iii. p. 624. incht,’ 1872, p. 64) *aye that the 
" This ii the conclusion of hofOa of aheep castrated at an early 
Seiitlits, ‘ Die Dnrwineche Thqj- ’ period, either altogether disappear 
1871, p. 47. or remain u mere rndimente; bat 

18 I am much obliged to Prof. I do not know whether he refer* 
Victor Cnrua, for haring made en- to merinoe or to ordinary breed*. 
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tradition of the horns in some early progenitor of each species. 
*ut why castration should lead to the reappearance of an early 
tondition of the horns cannot be explained with any certainty, 
v’evertlieloss, it seems probable, that in nearly the samo manner 
is the constitutional disturbance in the offspring, caused by a 
cross between two distinct species or races, often leads to tbo 
reappearance of long-lost characters; 1 * so here, the disturbance 
in the constitution of the individual, resulting from castration, 
produces the same effect. 

Tho tusks of the elephant, in tho different species or rhccflp> 
differ according to sex, nearly as’lto tho horns of ruminants. In 
India and Malacca the males alone are provided with well- 
dovoloped tusks. The elephant of Ceylon is considered by most 
naturalists as a distinct race, but by some as a distinct species, 
and here " not one in a hundred is found with tusks, the tow 
“ that possess them being exclusively males .” 80 Tho African 
elephant is undoubtedly distinct, and the female has largo well- 
developed tusks, though not so large as those of tho malo. 

These differences in the tusks of the several races and species 
of elephants—the great variability .of the horns of doer, os 
notably in tho wild reindeer—the occasional presence of horns 
in tho female Antilope bezoartica, and their frequent absence in 
tho femalo of Antilocapra americana —tho presence of two tusks 
1 in some fow malo narwhals—tho complete absence of tusks in somo 
fomale walruses—are all instances of the extremo variability of 
secondary fx-yud characters, and of their liability to differ in 
cltw o-allied forms. 

^Although tusks and horns appear in all cases to havo been 
primarily developed as sexual weapons, they often servo other 
purposes. The elephant uses his tusks in attacking tho tiger; 
according to Bruce, he scores the trunks of trees until they can 
be thrown down easily, and ho likewiso thus extracts tho fari¬ 
naceous cores of palms; in Africa he often uses one tusk, always 
tho same, to proto the ground and thus ascertain whether it wilf 
bear his weight. The common bull defends the herd with his 
horns; and the elk in Sweden lias been known, according to 
Lloyd, to strike a wolf dead with a single blow of his great 
horns. Many similar facts could bo given. One of the most 
curious secondary usee to which the horns of an animal<«ay 
be occasionally put, is that observed by Captain Hutton * 1 with 

'• I bar* given various eiporb- ’• Sir J. Emerson Ttnnent, 4 Ccy- 
menta and other evidence proving Ion,’^1859, eol. ii. p. 274. For 
that this is the case, in my * Varia- MaJ®fi 1 journal of Indian Arcbi- 
Mon of Animal* and PlanU under pelagoT vol. ir. p. 347. 

Domestication,’ vol. ii., 1868, pp. 39 •• 4 Calcutta Journal ofjiat. Hist.’ 

~*t- vol. ii. 1843, p. 52& 

1 *3 



The Descent of Man. 


Past II, 


fo8 


the wild goat (Capra mgagrus) of the Himalayas and, as it is also 
said, with the ibex, namely, that when the male accidentally falls 
from a height he bends inwards his head, and by alighting on 
his massive horns breaks the shock. The female cannot thus 
use her horns, which are smaller, but from her more qniet 
disposition she does not need this strange kind of shield so 
much. 

Each male animal uses his weapons in his own peculiar 
fashion. The common ram makes a charge and butts with 
fi'f.ch force with the bases of his horns, that I liavo seen a power¬ 
ful man knocked over like a cfcild. Goats and certain Species of 
sheep, for instance the Ovis cycloceros of Afghanistan, 21 rear on 
their hind legs, and then not only butt, but “ make a cut down 
“ and a jerk np, with the ribbed front of their scimitar-shaped 
" horn, as with a sabre. When the 0. cycloceros attacked a large 
“ domestic ram, who was a noted bruiser, he conquered him by 
" tho sheer novolty of his mode of fighting, always closing at 
“ onco with his adversary, and catching him across the face and 
“ noso with a sharp drawingjork of tho head, and then bounding 
" out of the way before tho blow could bo roturned.” In 
Pembrokeshire a male goat) tho master of a flock which during 
sovcral generations had run wild, was known to have killed several 
raalos in singlo combat; this goat possessed enormous horns, 
measuring thirty-nine inches in a straight line from tip to 
tip. The common bull, as overy ono knows, gores and tosses his 
opponent; but tho Italian buffalo is said novor to Qgc his horns, 
ho gives a tromondous blow with his convex forehead, afflUljen 
tramples on his fallen enemy with his knees—an instinct whicftM 
tho common bull does not ppesoss. 5 * Hence a dog who pins a 
buffalo by the noso is immediately crushed. We must, however, 
remombor that the Italian buffalo has been long domesticated, 
and it is by no means certain that tho wild parent-form had 
similar horns. Mr. Bartlott informs mo that when a female 
Cape buffalo ( Bubalus eager) was turned into an enclosure 
with a bull of the same species, she attacked him , andjie in 
return pushed her about with great violence. But it was 
manifost to Mr. Bartlett that, bad not the bull shewn dignified 
forbearanoe, he could easily have killed ber by a single lateral 
thruat with his immense horns. The giraffe uses his short 
hair-covered horns, which are rather longer in the male than 
in tho female, in a curious manner; for, with his long neck, he 
swinge his head to either side, almost upside down, with such 

** Mr. Birth, in ‘ LaiCand goats tee the ‘ Field, 1 1869, p. 150. 
Water,: March, 1867, p. 134, on »» M. E. M. Bailiy, ‘Sur l’oaaga 
the authority of Capt. Hatton and des Cornea,’ he., * AnnaL den Sc. 
other*. For the wild Pembrokeshire Nat.’ tom. ii. 1824, p. 369. 
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force, that I have seen a hard plank deeply indented by a single 
blow. , 

With antolopeB it is sometimes difficult to imagine how they 
can possibly use their cnrionsly-shapod horns; thus tho spring- 
boo (vine, eudton ) has rather short upright horns, with tho 
sharp points bent inwards almost at right angles, so as to thee 
each other; Mr. Bartlett docs not know how they are used, but 
suggests that they would inflict a fearful wound down each sido* 
of the faco of an antagonist. Tho slightly-curved horns of the 



> 


Fig. 63. Oryx l< u* *<ryx. male (frvrn t!»e Knowlcy Menagerie) 

(hyr t'-uenn/r (fig. 63) are directed ImrkwanN, and aro of such 
length that their points reach Uyornl the niiddlo of tho Imek, 
over which they extend in almost pirnHel lines. Thus they 
seem singularly ill-fitted for*flghting; but Mr. Itnrtlett informs 
me that when two of theso animals pn |«re for Uttle.they kneel 
down, with their heads lictween tlieir foro legs, and in this 
attitude the horns stand marly imrallcl and close to the ground, 
with tho points directed forwards and a little upwards. The coia- 
Imtanta then gradually approach each other, and each endea vours 
to get the upturned poffits under tho Irndy of the other; if one 
succeeds in doing this, he suddenly springs tip, throwing up hi* 
lioad at the samo time, and can thus wound or perhaps even 
transfix his antagonist. Both animals always knool down, m a* 
to guard as far as possible against f^gmsmfnvra It ha* been 
recorded that one of theso antelope* lias used hia horn* with 
effect even against a lion; yet from being forced Ut place hia 
bead betwoen the foro-Icgs in onlgr to bring the points of tbc 
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boms forward, be would generally be under a great disadvantage 
when attacked by any other animal. It is, therefore, not 
probable that the horns have been modified into their present 
groat length and peculiar position, as a protection against beasts 
of prey. We can however see that, as soon as some ancient 
mole progenitor of the Oryx acquired moderately long horns, 
directed a little backwards, he would be compelled, in his battles 
with rival males, to bend his head somewhat inwards or down¬ 
wards, as is now done by certain stags; and it is not improbable 
that he might have acquired the habit of at first occasionally and 
Kiterwards of regularly kneoling down. In this case it is almost 
certain that the males which possessed the longest horns would 
have had a great advantage over others with shorter horns; and 
then tho horns would gradually havo been rendered longer and 
longor, through sexual selection, until thoy acquired their present - * 
extraordinary longth and position. 

With stags of many kinds tho branches of tho horns offer a 
curious case of difficulty; for certainly a singlo straight point 
would inflict a much more serious wound than several diverging 
ones. In Sir Philip Egerton’s museum there is a horn of the 
red-door (Cervus eluphus), thirty inches in length, with "not 
“ fewer than fifteen snags or branches;” and at Moritzburg 
thore is still preserved a pair of antlers of a red-deer, shot in 
1699 by Frederick I., one of which bears tho astonishing number 
of thirty-throo branches and tho other twenty-soven, making 
altogether sixty branchos. Richardson figures a pair of antlors 
of tho wild reindeer with twonty-nino points.'* From the 
manner in which tho horns are branched, and more 0 Rpeciaft^(|| 
from deer being known occasionally to fight together by kicking 
with' tlioir fore-foot, 44 M. Bailly actually comes to the conclusion 
that their horns are more injurious than useful to them ? But 
this author overlooks tho pitched battles between rival males. 

As I felt much perplexed about tko uso or advantage of the 
branches, I applied to Mr. McNeill of Colonsay, who has long 
and carefully observed tho habits of red-deer, and he informs 
me that he has novor seen some of tho branches brought into 
uso, but that tho brow antlors, from inclining downwards, are a 
great protection to tho forehead, and their points aro likewise 

Ob the horn* of red-deer, Ac.id. ot Sat. Science,’ May, 1868, 
Owen, 1 British Kosail Mammals,’ p. 9), ears that the American deer 
184ti, p. 478; Richardson on the tight with their fore-feet, after 
horns of the reindeer, * Fauna Bor. “ the question of superiority has 
Americana,’ 1829, p. 240. 1 am “ been once settled and acknowledged , 
Indebted to Prof. Victor Caiqrt.or “ in the herd.” Bailly, ‘Sur 1’usoge 
the Moritaburg case. -r des Comes,’ 4 Annales des Sc. Sat*' 

*• Hon. J. D. Catou (‘ Ottawa tem. ii. 1824, p. 371. 
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used in attack. Sir Philip Egerton also informs mo both as to 
red-deer and fallow-deer that, in fighting, the; suddenly dash 
together, end getting their horns fixed against each other's 
bodies, a desperate struggle ensues. When one is at last forced 
to yield and turn round, the victor endeavours to plunge his 
brow antlers into his defeated foe. It thus appears that the 
upper branches are used chiefly or exclusively for pushing and 
fencing. Nevertheless in some species the upper branches an* 
used as weapons of offence; when a man was attacked by a 
wapiti deer (Orem ctnudfntit) in Judge Catou's 
Ottawa, and several men tried^o rescuo him, tho stag “ noro 
“ raised his head from tho ground; in fact, 1m kept his face almost 
“ flat on tho ground, with his nose nearly between bin fore feet, 

“ except when ho rolled his head to one side to take a new 
" observation preparatory to a plunge.” In this jswition the 
ends of tho.honis were dTreckd against his adversaries. " In 
" rolling his head ho necessarily raised it somewhat, because his 
“ antlers were so long that ho could not roll Ills head without 
“ raising them on ouo side, while,on tho other side, they touched 
" tho ground." The stag by this procedure gradually drove the 
juirty of rescuers backwards, to a distance of ISO or ‘JU0 feet; 
and tho attacked man was killtsl.** 

Although the horns of stags are efficient weapons, tlicru can, 

1 tliiuk bo no doubt that a single joint would have bi n much 
more dangerous than a branched antler; and Judge Caton, who 
has had large exjierienoo with deer, fully concurs in this conclu¬ 
sion. Norfco the branching horns, though highly important as 
- a mains of defeuco against rival slags, njijoar perfectly well 
adapted for this purpose, as they arc liable to locome interlocked. 

Tho KUKjhciou has therefore crossed my mind that they nmy 
serve in jiart as ornaments. That the branched antlers of stags 
as well as the elegant lyrated horns of certain antelopes, with 
their graceful double curvature, (fig. «•!), aro ornamental in our 
eyes, no one will dispute. If, then, the horns, like tho sjilendld 
accoutrements of tho knight* of old, add to tho noble apjieanuiru 
of Itags and anteloj**, they may have been modified partly for ^ 
this purjsjsc, though mainly for actual service in batllo; but 1 , 

have no evidence in favour of this belief. y 

An interesting cm* lias lately been published, from which it ’ 
appears that the horns of a deer in one district in the United. 
States are now leing modified through sexual and natural selection. 

A writer in an excellent American Journal *’ says, that bo has 

So* a most iaterotiag account Thg American Xatnrstht,* 

in the Appta'lti to Hob. J. H. I*. I Wtt, p. iW. 

Co ton'* pftper, u ftbore quotol 
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hunted for the last twenty-one years in the Adirondacks whew 
the Ccrvus vvrginvmus abounds. About fourteen years ago he 
first heard of spike-horn bucks. These became from year to year 
more common; about five years ago he shot one, and afterwards 
another, and now they are frequently killed. " The spike-horn 
differs greatly from the common antler of the 0. viryinianu* 



U 

It 

.< 


fig.««. Btrfpnlcero. Kodu (ftAnte* Smith'. • Zoology of South AM»y 

It consists of a single s^ike, more slender than the antler, and 
scarcely half so long, projecting forward from the brow, and 
terminating in a very sharpl point. It gives a considerable 
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“ advantage to ita possessor over the common buck. Besides 
h enabling him to ran more swiftly through the thick woods and 
“ underbrush (overy hunter knows that does and yearling 
“ bucks run much more rapidly than the largo bucks when 
“ armed with their cumbrous antlers), the spike-horn is a more 
“ effective weapon than the common antler. With this advantage 
“ the spike-horn bucks are gaining upon the common bucks,and 
“ may, in time, entirely supersedo them in tho Adirondack*.* 

" Undoubtedly, tho first spiku-horn buck was merely an acci- 
“ dental freak of nature. But his spike-horns guvo lyu^jm^ 
“ advantage, and enabled him |a propagate his peculiarity. His 
“ descendants having a like advantage, liave propagated tho 
“ peculiarity in a constantly increasing ratio, till they are 
•' slowly crowding tho antlered door from tho region they 
“ inhabit." A critic has well objected to this account by asking, 
why, if tho simplo horns Sro now so advantageous, wen' tho 
branched antlers of the pareut-form over dovehqiedV To this 1 
can only answer byremarking, that a new undo of attack with 
now weapons might be a great advantage, as shewn by tho case 1 
of tho Ut'u cyclac -1 os, who thus commend a domestic ram famous 
for his fighting [lower. Though the branched antlers of a stag 
are woll adapted for fighting with his rivals, and though it 
might lie an advantage to the prong-horned variety slowly to 
acquire long ami branched horns, if he had to fight only 
with others of the same kind, yet it I>y no means follows that 
branched horns would le tho best fitted for conquering a foe 
diffenuitly iwrmd. Ill the foregoing case of tho <'rys l< unity, it 
is almost certain that the victory would rest with an antel»|>c 
having short horns, and who therefore did not need to .kneel 
down, though an oryx might prdfit by having still longer horns, 
if he fought only with his proper rivals. 

Male quadruixds, which arc furnished with tusks, use them in 
various ways, as in the auttfof horns. The boor strikes laterally 
and upwaids; the musk-deer downwards with serious effect'" 
Tho # walra«, though having so short a neck and no unwieldy a 
lody, “can strike either upwards, or downwards, or sideways, with 
“ equal dexterity.”* I was informed by the lato Dr. Falconer, 
that tho Indian elephant fights in a different manner according 
to tho position and curvature of his tuslw. When, they aro 
directed forwards and upward* ho is able to ' ing a tiger to a 
gr«at distance—it is said to even thirty feet; when they are 
short and turned downwards he endeavour* suddenly to pin the 

* Fallss, 'Spifilagi* Zoologies,' ‘ wift til* Sos* 

?aae. siii. 1779, p. 18. Ib,r**fc' 1841, p. 141. « 
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tiger to the ground and, in consequence, is dangerous to the 
rider, who is liable to be jerked off the howdah.* 

Very few male quadrupeds possess weapons of two distinct 
kinds specially adapted for fighting with rival males. The male 
muntjac-deer (Cervulus), however, offers an exception, as he is 
provided with horns and exserted canine teeth. But we may 
infer from what follows that one form of weapon has often 
■ boon replaced in the course of ages by anothor. With ruminants 
the development of horns generally stands in an inverse relation 
with that of even moderately developed canine teeth. Thus 
'uamols, guanacoes, ohevrotain^ and musk-deer, are hornless, 
and they havo efficient canines; these teeth being ‘‘always of 
“ smallor size in the females than in the males.” The Camelidso 
have, in addition to their truo canines, a pair of canine-shaped 
incisors in thoir upper jaws." Male deer and antelopes, on tho 
other hand, possess horns, and they rarely havo canino teeth; 
and thoso, when present, are always of small size, so that it is 
doubtful whother they aro of any service in their battles. In 
Autilo/ie inontana thoy exist only as rudiments in the young 
male, disappearing as he grows old; and they are absent in the 
female at all agos; but the females of cortain other antelopes 
and of certain deer have been known occasionally to exhibit 
rudiments of theso teeth. 10 Stallions have small canino teeth, 
which aro either quite absent or rudimentary iu tho maro; but 
thoy do not appear to bo used in fighting, for stallions bite 
with thefr incisors, and do not open their mouths wide like 
eantols and guanacoes. Whenovcr the adult mrtlo possesses 
canines, now inefficient, whilst the female has cither none or' 
mere, rudiments, wo may concludo that tho early male pro¬ 
genitor of tho species was provided with efficient canines, which 
havo been partially transferred to tho females. The reduction of 
theso tooth in the males seems to have followed from somo 
chougo in thoir manner of fighting, V>f ten (but not iu tho horse) 
caused by tho development of now weapons. 

Tusks and horns aro manifestly of high importance to *hcir 

w Sec also Cone (‘ Philusopli. American deer. See also Falconer 
Transact.’ 1790, p. 212) on tho (‘ Palseont. Memoirs and .Votes,’ 
wautior in which the short-tusked rol. i. 1£6H, p. ■’)7ti) on canines in 
Mookuah variety attacks other ele- an adult female deer. In old males 
uhanta. of the musk-deer the canines (Pallas, 

*' Owen, ‘Anatomy of Verte- ‘Spic. Zoolog.’ fasc. xiii. 1779, p. 
Urates,’ vol. iii. p. 249. 18) sometimes grow to the length 

” See Ktipiwil (in • Proc. Zn^ of three inches, whilst in old females 
Soe.’ Jan. 12, 1838, p. 3) Hue a rudiment projects scarcely hail 
canines in deer and antelopes, with an inch above the gums, 
a ante by Mr. Martin on a female 
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possessors, for their development consumes much organised 
matter. A single tusk of the Asiatic elephant—one of the 
extinct wool); species—and of tlio African elephant, liave been 
known to weigh respectively 150,160, and ISO pounds; and 
even greater weights have been given by some authors." With 
deer, in which the horns are periodically renewed, the drain on 
tho constitution must be greater; the horns, for instance, of the 
mooso weigh, from fifty to Bixty pounds, and those of tlfe 
extinct Irish elk from sixty to seventy pounds—tho skull of the 
latter weighing on an average only five pounds and a que^fe 
Although the horus are notfljpriodically renewed in sheep, yet 
their development, iu tho opinion of many agriculturists, entails 
a sensible loss to tho breeder. Stags, moreover, in escaping 
from beasts of prey are loaded with an additional weight for the 
raco, and aro greatly retardod in passing tlirough a woody 
conntry. The mooso, for instance, with horns extending five 
and a half foot from tip to tip, although so skilful in their use 
that ho will not touch or break a twig when walking quietly, 
cannot act so dexterously whilst rushing away from a pack 
of wolves. "During his progress ho holds lii.s noso up, so 
" as to ley tho horns horizontally bock; and in this attitude 
“ cannot see tho ground distinctly.”* 4 The ti]w of tho horns of 
tho great Irish elk were actually eight feet apart! Whilst the 
horus are covered with velvet, which lasts with tho red-deer for 
oUmt twelve weeks, they are oxtromcly sensitive to a blow; so 
that in Germany tho stags at this time somewhat change their 
habits, aul avoiding denao forests, frequent young woods and 
low thiqkets. 1 * Those facts remind us that male birds have 
acquired ornamental plumes at tho cost of retarded flight, and 
other ornaments at the cost of dbme loss of power in their tattles 
with rival males. 

With mammals, when, as is often the case, tho sexes differ in 
size, tho males are almost always larger and stronger. I am 
informed by Mr. Gould, tliat this holds good in a marked 
manner with the marsupials of Australia, the males of whieh 
appesr to continue growing until an unusually late age. Hut 
the most extraordinary case is that of one of the seals (CW/w- 
hiiiuM urtintu), a full-grown female weighing less than <mo-sixth 
of a full-grown male# 4 Dr. Gill remarks that it is with the 

M l'.mer*«n Tenoral, ‘Ceylon,’ 143. K« nl« Owen, ‘ Hrtlbl^ 
1859, vol. ii. p. 275* Owen, • Brl- Fo**il Mammal*,’ on the Iriah elk, 
tub Puaeil Mammal*,’ 1840, p. 245. pp. 447, 455. 

*• Rirbar<t*on, 1 Fauna Bor. Ame- Forest Creature*,* by C. Boner, 

rieaa*,’oo the moose, Aka palmatn, > jW. p. Go. 
pp. 23«, 237; on lh« eipaow of the r See (he very iotereelittf paper 
borne, ‘LenJ and Water,’ 1889, p. by Mr. J. A. Alien la ‘ Ball. Man. 
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polygamous seals, the males of which are well known to fight 
savagely together, that the sexes differ much in size; the mono¬ 
gamous species differing but little. Whales also afford evidenoe 
of the relation existing between the pngnacity of the males and 
their large size compared with that of the female; the males of 
the right-whales do not fight together, and they are not larger, 
bat rather smaller, than their females; on the other hand, male 
Sperm-whales, fight much together, and their bodies are " often 
“ found scarred with the imprint of their rival’s teeth,” and 
thjY .grtt double the Bize of the females. The greater strength of 
"the male, as Hunter long ago rei n a&ed , 87 is invariably displayed 
in those parts of the body which are brought into action in 
fighting with rival males—for instance, in the massive neck of 
the bull. Male quadrupeds are also more courageous and 
pugnacious than the femaleB. There ( can be little doubt that 
‘ these characters have been gained, partly through sexual selec¬ 
tion, owing to a long series of victories by the stronger and 
more courageous males over the weaker, and partly through the 
inherited effects of use. It is probable that the successive 
variations in strength, size, and courage, whether due to mere 
variability or to the effects of use, by the accumulation of which 
male quadrupeds have acquired these characteristic qualities, 
occurred rather late in life, and were consequently to a largo 
extent limited in their transmission to the same sex. 

From these considerations I was anxious to obtain information 
as to the Scotch deerhound, the sexes of which differ more in 
size than those of any other breed (though bloodhounds differ 
considerably), or than in any wild canine species know to me. 
Accordingly, I applied to Mr. Cupples, well-known for his 
success with this breed, who hah weighed and measured many 
of his own dogs, and who has with great kindness collected for 
me the following facts from various sources. Fine male dogs, 
measured at the shoulder, range from- 28 inches, which is low, 
to 83 or even 84 inches in height; and in weight from 88 
pounds, which is light, to 120 pounds, or even more. TJe 
t females range in height from 23 to 27, or even to 28 inches; and 
fl in weight from 60 to 70, or even 80 pounds." Mr. Cupples 


Comp. Zoolog. of Cambridge, United *' ‘ Animal Economy,’ p. 45. 

.-Hates,’vol. il. No. 1, p. 82. The ** See also Richardson’s ‘ Manual 

1 weights were ascertained by a care- on the Dog,’ p. 59. Mach valuable 

i ful observer, Capt. Bryant. Dr. information on the Scottish deer- 

' dill in ‘The American Naturalist.’, hound is given by Mr. McNeill, 

Jan. 1871, Prof. Shaler ontjBf,’ who first called attention to the 

relative sire of the seres of whale, inequality in size between the sues, 
• American Naturalist,’ Jan. 1873.tj in Scrope’s ‘Art of Deer Stalking.’ 
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concludes that from 95 to 100 pounds for the male, and 70 for 
the female, would bo a safe avenge; but there is reason to 
believe that formerly both sexes attained a greater weight, 
Mr. Cupples has weighed puppies when a fortnight old; in one 
litter the average woight of four males exceodod that of two 
females by six and a half ounces; in another litter the average 
weight of lour males exceeded that of one female l>y less than 
one ounce; the same males when three weeks old, exceeded 
the female by seven and a half ounces, and at the age of six 
weeks by nearly fourteen ounces. Mr. Wright of YqJdgreJjj^ 
House) in a letter to Mr. Cu^cs, says: “ I havo taken notttfflr 
“ the sizes and weights of puppies of many litters, and as far as 
" my experience goes, dog-puppies as a rule differ very little 
" from bitches till they arrive at about five or six months old; 

“ and then tho dogs begin to increase, gaining upon the bitches 
“ both in woight and sfte. At birth, and for sovcral weeks 
“ afterwards, a bitch-puppy will occasionally bo larger than any 
“ of tho dogs, but they are invariably lieaten by them later.” 
Mr. McNeill, of Colonsay, concludes that “ tho males do not 
" attain thoir full growth till over two years old, though tho 
“ females attain it sooner.” According to Mr. Cupples’ expe¬ 
rience, male dogs go on growing iu stature till they are from 
twelve to eighteen months old, and in weight till from eighteen 
to twenty-four months old; whilst tho females ceaso increasing 
in stature at tho ago of from nine to fourteen or fifteen months, 
and in weight at the ago of <rom twelvo to fifteen mouths. 
From the|e various statements it is clear that the full difference 
in sizojtctwccn tho malo and, female Scotch deerhound is not 
acquired until rather late in life. The males almost exclusively 
are used for coursing, for, HR Mr. McNeill informs me, the 
females have not sufficient strength and weight to pull down a 
full-grown deer. From the names used in old legends, it appears, 
as I hear from Mr. Cupples, that, at a very ancient period, the 
males woro the most celebrated, tbo females being mentioned 
ogly as tho mothers of famous dogs. Hence, during many 
generations, it is the malo which has been chiefly tested for 
strength, size, speed, and courago, and tho l<cst will have been 
bred from. As, however, the males do not attain their fnll 
dimensions nntil rather late in life, they will liave tended, in 
accordance with the law often indicated, to transmit thejr 
characters to their male offspring alone; and thus the great 
inequality in size between the sexes of the Hootch deer-hound 
may probably be accounted foro 

I hop* that Mr. Coj>|>l» will k**p Jtoual u4 history of thU fameu 
to hi* iaUatlos of |>ubliihi»g a fnll • 
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The males of some few quadrupeds possess organs or parts 
developed solely as a means of defence against the. attacks of 
other males. Some kinds of deer use, as we have seen, the 
upper branches of their horns chiefly or exclusively for de¬ 
fending themselves; and the Oryx antelope, as I am informed 
by Mr. Bartlett, fences most skilfully with his long, gently 
curved horns; but these are likewise used as organs of offenco. 
The same observer remarks that rhinoceroses in fighting, parry 
each other’s sidelong blows with their horns, which clatter 
—"4rarliy together, as do the tusks of boars. Although wild boars 
fight desperately, they seldom, affording to Brebm, receive fatal 
wounds, as the blows fall on each othor’s tusks, or on the layer 
of gristly skin covering the shoulder, called by the German 

hunters, the shield; and . 
■' here we have a part spe¬ 
cially modified for defence. 
With lx>ars in the prime 
of life (see fig. 65) the 
tusks in the lower jow are 
used for fighting, but they 
become in old age, as 
Brehm . states, so much 
curved inwards and up¬ 
wards over the snout, 
that they can no longer 
bo used if) this way. 
They may, hoRever, still* 
serve, and even more 
effectively, as a means 



Fig. as. 


Head "f Common wild boar, In prime 
. of (from IJrehui). 

of dofence. 1 In compensation for the loss of the lower tusks 
as weapons of offenco, those in the upper jaw, which always 
projoct asiittlo laterally, incroaso in‘old ago so much in length 
and curve so much upwards, that they can be used for attack. 
Nevertheless, an old boar is not so dangerous to man as ore at 
tho ago of six or seven years.* 

In tho full-grown male Baburisa pig of Celebes (fig. 66), tho 
lower tusks are formidable weapons, like those of the European 
boar in the prime of life, whilst tho upper tusks are so long 
“find have their points so mnch curled inwards, sometimes even 
touching the forehead, that they are utterly useless as weapons 
of attack. They more nearlv resemble horns than teeth, and 
are so manifestly useless aSRoth, that tho animal was formerly 
supposed to rest his head W hooking them on to a branch! 
Their oonveSc surfaces, howw«r, if the hood were held a little 
* Brehm, 1 ThieJibfn,’ B. ii. s. 729-732. 
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latently, would aerre u an excellent guard; and hcnoe, perhaps, 
it is that in old animals they " are generally broken off, aa if by 
" fighting.■** Here, then, we hare the curious case of the 
upper tusks of the Babirusa regularly assuming during the 
prime of life, a structure which apparently renders them fitted 
only for defence; whilst in the European boar the lower tuaka 
assume in a has dcgreo and only during old age, nearly the 
same form, and then serve in like manner solely for defence. 



# »iskull otUM ll.biraii Pi,"; ffr-m WaU,v<> 'UU,/ A'chlu-Ufo"} 


In the wart-hog ( Phacodiorrm athinpiem, fig. 67) tho tusks in 
the upper jaw of the male enrro upwards during the prune of 
life, and from being painted serve as formidable weapons. The 
tusks in the lower jaw are sharper than those in the upper, tot 
from their shortheas it soems hardly possible that they can be 
used an weapons of attack. They must, however, greatly 
strengthen those in the upper'.^pfrom being ground ao as to 
fit closely against their bases. N TDior tho Upper not Urn lower 

“ So* Mr. WalUca'i iatvmtiu • Aval of this isIb&I. ‘ Tho Uolsv 
Archip'lago,' 18S», Tot i. p. 435 , - it 
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tasks appear to have been specially modified to act as guards, 
though no doubt they are to a certain extent used for this pur¬ 
pose. But the wart-hog is not destitute of other special means 
of protection, for it has, on each side of the face, beneath the 
eyes, a rather stiff, yet flexible, cartilaginous, oblong pad 
(fig. 67), which projects two or three inches outwards; and 
it appeared to Mr. Bartlett and myself, when viewing the living 
animal, that these pads, when struck from beneath by the tusks 
of an opponent, would be turned upwards, and would thus 
■yhu frablv protect the somewhat prominent eyes. I may add, 
on the authority of Mr. Bartlett^ht these boars when fighting 
stand directly face to face. 



Fig. 67. Itenil o! female Ethiopian wart-hog, from 1 Proc. Zool. Soc.' 1«6», allowing 
the eame characters os the male, though on a reduced scale. 

N.D. When the engraving was Brat made, 1 was under the impression that It repre¬ 
sented Ihe tntle. < 


Lastly, the African rivor-hog ( I'otimochnerm penieiUalua)ht $ a 
hard cartilaginous knob on each sido of tbo face beneath the 
oyes, which answers to the floxiblo pad of the wart-hog; it has 
also two bony prominences on the upper jaw above the nostrils. 


A boar of this species in the Zoological Gardens recently broke 
into the engd of the wart-hog. They fought all jiight long, and 
were found in tbo jpoming much exhausted, but not senously 
wounded. It is a sigiflficant fact, as shewing the purpose of the 
above-described projections^.- excrescences, that these were 
covered with blood, and weraBcored and abraded in an extra¬ 
ordinary manrer. 

Although the males of so ml’V, members of the pig family am 
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provided with weapons, and m we havo just seen with means of 
defence, these weapons seem to have been acquired within a 
rather late geological period. Dr. Forsyth Mqjor specifies" 
several mioceno species, in none of which do the tasks appear 
to have been largely developed in the males; and Prof. ltQtimeyer 
was formerly struck with this same fact. 

The mane of the lion forms a good dofence against the attacks 
of rival lions, the ouo danger to which be is liable; lor the 
males, as Sir A. Smith informs mo, engage in terrible battles, 
and a young lion dares notiipprooch an old ono. Iq 
tiger at Bromwich broko inAjho cage of a lion and a feamu 
scene ensued: “ tho lion’s nmno saved his nock and head from 
" being much injured, but tho tiger at last succeeded in ripping 
" up his belly, and in a few minutes ho was dead." “ The broad 
ruff round the throat and chin of tho Canadian lynx (Mis 
ainiuiensii) is much longof in tho malo than in tho femalo; bat 
whether it serves ns a defence I do not know. Ualo seals are 
well known to fight desperately togothcr, and tho males of 
Certain kinds (Olarut jubula) a have great manos, whilst the 
females havo small ones or nono. Tho malo baboon of the Capo 
of Good llopo (CijntKtphnlut porenriut) has a much longer inano 
and larger canine teeth tluin the female; and tho mane prolsthly 
servos as a protection, for, on asking tho kiwpers in tho Zoo¬ 
logical Gardens, without giving them any cluo to my object, 
whether any of tho monkeys cs|>ocia!ly attacked each other by 
tho napo of tho neck, I was answered that this was not tho case, 
except wjh the above baboon. In tho Hamodryas luboon, 
Ehrcnbsgg compares tho niano of tho adult male to that of a 
young lion, whilst in the young of lioth sexes and in thq femalo 
the mane is almost absent. • 

It api*anxl to mo probable that tho immense woolly mane of 
tho malo American bison, which reaches almost to tho ground, 
and is much more developed in thu males than in the females, 
served ns a protection to them in their terrible tattles; but an 
experienced hunter told Jndgc Cnton that ho bail Dover observed 
anything which favoured this belief. Tho stallion has a thicker 
and fuller mane than the mnro; and I have made particular 
inquiries of two great trainers and breeders, who have had charge 
of many entire horse#, and am assured that thov “ invariably 

" ‘ AH i delU Soc. Italiaaa di 8c. •* Hr. Mtiri^^^Buria, ‘Proa 

Nat.' 1S7.1, ml. «r. fate. iv. Zoolog. So^pWrp. t0». Mr. J. 

•* ‘Tht Tim**,’ Sot. loth, 1857. A. Alicu.Wtne paper abort quoted 
Is regard to the Cauda lyai, aee dosma whether tht haJr, 

Asdaboa and Hackman, ‘ Qsad- li longer on the neck is the 

raped# of X. America,' IMS, p. I Bit lhaa la tht ftnalt, dtwtvsa to 
iJS. / I calltd a aunt, t 
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" endeavour to seize one another by the nook.” It does not, 
however, follow from the foregoing statements, that when 
the hair on the neck serves as a defence, that it was originally 
developed for this purpose, thongh this is probable in some cases, 
as in that of the lion. I am informed by Mr. McNeill that the 
long hairs on the throat of the stag (Ceroue elaphue) serve as a 
great protection to him when hnnted, for the dogs generally 
endeavour to seize him by the throat; but it is not probable that 
these hairs were specially developed for this purpose; otherwise 
the young and the females would £ave been equally protected. 

< )■ • 

Choice in Pairing by either Sex of Quadruped ».—Before de¬ 
scribing in the next chapter, the differences between the sexes in 
voice, odours emitted, and ornaments, it will be convenient here 
to consider whother the sexes exert any choice in their unions. 
Does the female prefer any particular male, either before or 
after the males may have fought together for supremacy; or 
does the raalo, when not a polygamist, select any particular 
femalo? The general impression amongst breeders seems to 1*> 
that the male accepts any female; and this owing to his eager¬ 
ness, is, in most cases, probably the truths Whether tho female 
os a general rule indifforently accepts any male is much more 
doubtful In the fourteenth chapter, on Birds, a considerable 
body of direct and indirect evidence was advanced, shewing 
that tho female selects her partner; and it would be a strange 
anomaly if femalo quadrupeds, which stand higher in the scale 
and havo highor mental powers, did not generally, >r at least 
often, exert some choice. The female could in mnj cases 
escape,^f wooed by a malo that did not please or excite her; and 
when pursued by sovcral males, as commonly occurs, she would 
ofton have the opportunity, whilst they were fighting together, 
of escaping with some one male, or at least of temporarily pairin 
with him. This latter contingency hes, often been observed i 
Scotland with female red-deer, as I am informed by Sir Phili. 
Egcrton and others.* 4 % 

It is scarcely possible that much should bo known atiout 
female quadrupeds in a state of nature making any choice in 
their marriage unions. Tho following curious details on tho 
courtship of f one of the eared seals ( Callorhinu$ ureinue) or* 

** Mr. ■ hU excellent “ sanctuary of hia harem, and car 

description of the hablBPtt, the red- “ ries off trophy after trophy.” Es- 
d««r in GsrmaayC Forest Craatur«<t,. aclly tbs same thing occurs with 
1861, p. 81) sars, “ while th^nresr Veals, sse Mr. J. A. Allen, ibid, p 
** is dtfcnding his rights againsto' 100. 

“ intrudsr, another invades t*® * 
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>iven u on the authority of Capt. Bryant, who had ample 
ipport uni ties for observation. He says, “ Many of the females 

< on their arrival at the island where they breed appear desirous 

< 0 { returning to some particular male, and frequently climb the 

* outlying rooks to overlook the rookeries, calling out and 

< listening as if for a familiar voice. Then changing to another 

< phtco they do the same again.... As soon as a female reaches 
‘ the shore, the nearest male goes down to meet hor, making 

* meanwhile a noise like the clucking of a hen to her chickens 

* He bows to her and ooaxes her until ho gets botwee^ 

" theowntor so that she csAot escape him. Then his ffiaffle! 
“ changes, and with a hars^growl ho drives her to a place it 
'< his harem. This continues until the lower row of harems if 
“ nearly full. Then tho males higher up select the time when 
" their more fortunate neighbours are off their guard to stea 
" their wives. This th#y do by taking them in their mouthe 
“ and lifting thorn over the heads of tho other females, and 
" carefully placing them in their own harem, carrying thorn ai 
“ cats do their kittens. Those still higher up pursue tho som< 
“ method until tho wliolo space is occupied. Frequently f 
" struggle ensues between two malos for tho possession of th« 
“ same female, and both seizing her at onco pull her in two oi 
“ terribly lacerate her with thoir teeth. When tho space is al 
“ filled, tho old malo walks around complacently reviewing hit 
“ family, scolding those who crowd or disturb tho others, one 
“ fiercely driving off all intruders. This surveillance alwayi 
" keeps Aim actively occupied." 

Asuffittle is known about tho courtship of animals in a stab 
of mnure, 1 have endeavoured to discover how far our domesti 
cated quadrupeds ovinoo any choice in their unions. Dogi 
offer tho best opportunity for observation; as they are carofull; 
attended to and well understood. Many brooders haveozpresse< 
a strong opinion on this head. Thus, Mr. Mayhow remarks 
" The females aro abla to bestow thoir affections; and tende; 

“ recollections aro as potent over them as they aro known to h 

* in other cases, where higher animals aro concerned. Ifitcho 
“ are not always prudent in their loves, but aro apt to flin| 

“ themselves away on curs of low degreo. If reared with 1 
" com [onion of vulgar appearance, there oft^^prings n] 

“ between the pair a dovotion which no timajm afterwagl 
“ subdue. 11m passion, for such it reall^g^Botnos of a mor 
“ than romantic endurance.” Mr. ■■Byhew,. who attendei 
chiefly to tho smaller breeds^Q jnAvineed that the females ar 

u Mr. J. A. Alin la 1 Bail MwJ Rep. Zooloj. of Csmbridgo, DsiM 
fete*,' Tul. iL So. 1, p. W. /I 
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strongly attracted by males of a large size. M The well-known 
veterinary Blaine states 47 that his own female pug became bo 
attached to a spaniel, and a female setter to a cur, that in 
neither case would they pair with a dog of their own breed 
until several weeks had elapsed. Two Bimiliar and trustworthy 
accounts have been given me in regard to a female retriever 
and a spaniel, both of which became enamoured with terrier- 
dogs. 

Mr. Cupples informs me that he can personally vouch for the 
j«$)}juey of the following more remarkable case, in which a 
valuable and wonderfully-intelligtt.t female terrier loted a 
retriever belonging to a neighbour to such a degree, that sho 
had often to be dragged away from him. After their permanent 
separation, although repeatedly shewing milk in her teats, she 
would never acknowledge the courtship of any other dog, and to 
tho regret of her owner never boro puppies. Mr. Cupples also 
states, that in 1868, a femalo deerhound in his kennel thrice pro¬ 
duced puppies, and on each occasion shewed a marked preference 
for ono of the largest and handsomost, but not the most eager, 
of four deerhounds living with her, all in tho prime of life. 
Mr. Clippies lias obsorvodthat the foroalo generally favours a dog 
whom she has associated with and knows; her shyness and 
timidity at first incline her against a strange dog. The male, on 
the contrary, soems rathor inclined towards strango females. It 
appears to be rare when tho male refuses any particular female, 
but Mr. Wright, of Ycldersley House, a great breeder of dogs, 
informs mo that ho has known somo instances; ho cites foe caso of 
one of his own deorliounds, who would not take any notlw of a 
particular femalo mastiff, so that anothor deerhound had to bo 
employod. It would be superfludos to give, as I could, othor 
instances, and I will only add that Mr. Harr, who has carefully 
bred many bloodhounds, states that in almost overy instance 
particular individuals of opposite sexes shew a decided prefer¬ 
ence for each other. Finally, Mr. Cupples, after attending to 
this subject for another year, has written to mo, “ I havo ha/] 
« full confirmation of my formor statement, that dogs in breeding 
" form decided preferences for each other, being often influenced 
« by size, bright colour, and individual characters, as well as by 
" the degrtvpf their previous familiarity.”" 

Jn regaHTv^orsos, Mr. Blcnkiron, the greatest breeder of 
race-horses irflSS^wprld, informs me that stallions arc so 
frequently capricious!*,their choice, rejecting one mare and 

44 ‘Pop: their Quoted by Alex. Welker 'Os 
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without any apparent cause taking to another, that Tarious artifioea 
have to be habitually used. The famous Monarque, for instance, 
would never consciously look at the dam of QIadiateur, and a 
trick had to be practised. We can partly see the reason why 
valuable raoo-horae stallions, which arc in such domand as to be 
exhausted, should be so particular in their choice. Hr. Blenkiron 
has never known a mare reject a horse; but this baa occurred 
in Ur. Wright's stable, so that the mare had to be cheated. 
Prospor Lucas u quotes various statements from French autho¬ 
rities, and remarks, “ On voitdee Statons qui sVprennepWjiUttg 
" junfbnt, et negligent todm Ice autree.” lie gives, ot^hu 
authority of Bavlcn, similar tacts in regard to bulls; and Mr. 
H. Reeks assures mo that a famous short-horn bull belonging to 
his father “ invariably refused to bo matched with a black cow." 
Hoffberg, in describing the domesticated reindeer of Upland 
says,“ Fcemiiun majores el fortiorcs mans prm catteris admittunt, 

" ad cos confugiunt, a juniorilms agitata), qui hos in fugam 
“ co^jiciunt. , ’ ,, A clergyman, who 1ms bred many pigs, assorts 
that sows often reject one Umr and immediately acoept another. 

From theso facts there can lie no doubt that, with mast of our 
domesticated quadrupeds, strong individual antipathio* and pre¬ 
ferences are frequently exhibited, and much more commonly by 
tho female than by the male. This being the case, it is impro- 
bablo that tho unions of quadrupeds in a state of nature should 
bo loft to more chance. It is much more probable that the 
females are allured or excited by particular males, who possess 
■xertain Jiaracters in a higher degree than other males; but 
what JJkhc characters are, wo can seldom or never discover with 
ccrtamty, , 
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to their mother; but such uses need not here be considered. 
We are concerned only with the difference between the voices of 
the sexes, for instance between that of the lion and lioness, or of 
the bull and cow. Almost all male animals use their voices 
much more during tho rutting-season than at any other time; 
and somo, as tho giraffe and porcupine, 1 are said to be completely 
mute excepting at this season. As the throats (»'.«. tho larynx 
and thyroid bodies *) of stags periodically becomoonlarged at the 
beginning of tho breeding-season, it might be thought that their 
Ctaua n Jve' < il voices must bo somehow high importance to them; 
but this is very doubtful. From ^formation given to mo by 
two experienced observers, Mr. McNeill and Sir P. Egorton, it 
seems that young stags under throe years old do not roar 
or bollow; and that the old ones begin bellowing at the com¬ 
mencement of the breeding-season, at first only occasionally and 
4 moderately, whilst thoy restlessly wander about in search of the 
females. Thoir battles are prefaced by loud and prolonged 
hollowing, but during tho actual conflict they are silent. Animals 
of all kinds which habitually uso their voices utter various, 
noisos under any strong emotion, as when enraged and pre¬ 
paring to fight; but this may merely be tho result of nervous 
excitement, which leads to the spasmodic contraction of almost 
all tho muscles of the body, as when a man grinds his tooth and 
clonchos his fists in rago or agony. No doubt stags challenge 
each othor to mortal combat by bellowing; but thoso with the 
more powerful voieos, unloss at the samo time tho ^stronger, 
bettor-armed, and more courageous, would not gain av advan¬ 
tage ovor thoir rivals. - 

It is nossiblo that tho roaring of the lion may bo of somo 
servico to him by striking torror into his adversary; for when 
enraged ho likewise erects Ids mnuo and thus instinctively tries 
to mako himself appear as terrible as possiblo. But it can 
hardly bo supposed that tho bellowing uf tho stag, even if it bo 
of servico to him in this way, can havo been important enough 
to have led to tho periodical enlargement of the throat Somq 
writers suggest that the bellowing serves as a call to the female; 
but tho experienced observers above quoted inform me that 
femalo door do not search for the male, though the males search 
eagerly for^ 1 ^-females, as indeed might be expected from what 
w.e know of t*v?u ?bits of other male quadrupeds. Tho voice of 
the female, on hand, o’nckly brings to her one or more 

stags, 1 as is well knovfu'to tfc •. 6 haters who in wild countries 

V 
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[ imitate her cry. If wo canid believe that the male had the 
; power to excite or allure the female by hie voice, tho periodical 
enlargement of his vocal organa would bo intelligible on the' 
i principle of sexual selection, together with inheritance limited to 
‘ the same sex and season; but wc have no evidence in favour ot 
this view. As tho case stands, the loud voice of tho stag during 
tho breeding-season docs not seem to bo of any special service to 
him, either during his courtship or battles, or in any other waf. 
But may we not believe that the frequent use of the voioo, under 
the strong excitement of lore, jealousy, and rage, coittmmAi 
during*many generations, nt^ at last have produced an in¬ 
herited effect on tho vocal organs of the stag, as well as of other 
male animals? This appears to mo, in our present state ol 
knowledge, the most probable viow. 

The voice of the adult male gorilla is tremendous, afd ho is 
furnished with a laryngefl sack, as is the adult malo orang* 
Tho gibbons rank among the noisiest of monkeys, and the 
Sumatra species (//jd<Ao<M tywUieiylui) is also furnished with an 
air sack; but Mr. Myth, who has had opportunities for otwervn- 
tion, does not hclicvo that tho male is noisier tlurn the female. 
Ilunce, theso latter monkeys probably use their voices as a 
mutual call; and this is certainly thu case wit h some quatlrbpuds, 
for instanoe tho beaver* Another giblsm, tho II. lujilit, is re¬ 
markable, from having tho power of giving a eomploto and 
correct octavo of musical notes,* which wo may raumnuhly sus¬ 
pect serves as a sexual charm; but 1 shall havo to recur to this 
tuibjcct in tic next chapter. Tho vocal organs of tho American 
Myretti rjl’ii/i are one-third larger in the male than in tho 
femalo,4Tnd are wonderfully powerful. Tlioso monkeys iruwarm 
woathor make tho forests resound at morning and evening with 
their overwhelming voices. Tho males begin tho dreadful con¬ 
tort, and often continue it during many hours, tho females, 
isometimes joining in wjjfc their lass powerful voices. An 
^excellent observer, Kengger,’ could not perceive that they were 
jfcxcitod to begin by any special causo; he thinks that, like many 
f>ir!!a, they delight in their own music, and try to excel each 
other. Whether most of tho foregoing monkeys havo acquired 
icir powerful voices in order to beat their rivals and clutfm tho 
os—or whether the vocal organs hare boenj ' 
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and enlarged through, the- inherited effects of long-continued 
use without anyparticular good being thus gained—I will not 
‘ pretend to say; but the former view, at least in the case of the 
UyUibates ayilis, seems the most probable. 4 
I may here mention two very curious sexual peculiarities 
occuAieg in seals, because they bare been supposed by some 
writers to affect the voice. The nose of thS male sea-elephant 
(Macrorhinvt proboscideui) becomes greatly elongated during the 
breeding-season'and cancan be erected. In this state it is 
t a in lengtln The female is not thus provided at 

any period of life. The male ftn-kes a wild, hoarse, gargling 
noise, which is audible at a great distance and is believed to be 
strengthened tar the proboscis; the voice of the female being 


different. LessBn compares the erection of the proboscis, with 
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the sw t '<mg of the wattles of male gallinaceous birds while' 
oourting fno females. In another aided kind of seal, the bladder- 
nose (Cystophoru cristatu), tho head is coveredJ>y a great hoof' 
or bladder. This is supported by tho septum of the nose, which 
is produced far backwards and rises into an internal crest sevet 
inches in height The hood is clothed with short hair, and §' 
muscular; it con be inflated until it more than equals thL 
whole head in size 1 Tho males when rutting, fight furiously on 
the ice, and their roaring “ is said to be sometimes so loud as to 
" be hoard four miles off” When attacked they likewise roar or 
bellow; add whenever irritated tho bladder is inflated anc\ 
quivers. Some naturalists believe that the voice is thrt 
strengthened, but various other uses have bocn designed *< 
this extraordinary structure. Mr. It. Brown thin, a that i 
servers a protection against accidents of all kinds; but? this.: 
not probable, for, as I am assured by Mr. Lamont who kilte 
600 of these animals, the hood is rudimentary in the femalet 
and it is not developed inthe males during youth.* 

Odour.—With some annuls, os with tho notorious skunk o 
America, the overwhelming odour which they emit appears t 
serve exclusively a% a defence. With slirew-mice (Sorcx) bo 
sexes possess abdominal scent-glandSi.and there can be Hf 
doubt, from tho rejection of their bodies by birds and beasts 
prey, ^hat the odgur is protective; nevertheless, the gland 
becomeO&gged in the males during the breeding-season. I 

•* 
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